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While the connecting rods for both the Oakland 
and Studebaker motors are of similar design, 
there is considerable difference in the methods of 
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machining and the fixtures used. Both methods 
are of interest to all confronted with problems 
of large production in this line. 











ing rod for the Oakland motor, the main 

machining operations are outlined in Fig. 1. The 
methods of holding the work in the fixtures are plainly 
shown in the halftone illustrations. The rough drilling 
of the large hole is done under a six-spindle drilling 
machine, two spindles of which are shown in Fig. 2. 
The fixtures are 
of the semi-box 


B ie ea with the manufacture of the connect- 
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of the drill used. These same 
drilling fixtures are used in the next operation 
and for that reason carry a bushing for the rough- 
ing drill for the small end. After the large hole 
has been rough drilled the fixtures are slid around on 
the track shown in Fig. 3 to the machine which backs 
up against the one used for rough drilling. On the way 
from one machine 
to the other the 
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FIG. 2 ROUGH-DRILLING LARGE END 
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bye VILLING SMALL END 


ever, is done by splitting the small end of the con- 
necting rod down to the center of the web instead of 
putting it in at an angle from the side, as is usually 
the case. In order to flatten the sides of the small end 
for the clamping screw, a pair of straddle milling cut- 
ters are used, as shown in Fig. 4. The rod A is slipped 
through the holes in the small ends, while the bar B, 
having collars on the end, clamps the large ends of the 
rods firmly together in lots of ten. The ten rods are 
then placed in the fixture shown so that the rod A rests 
in a V-block, C, at each end, while the arms D and E, 
hooking over the bar B, hold the connecting rods firmly 
in place for the milling operation. The counterweights 
F, at the back of D and EF, automatically lift the clamp- 
ing arms out of the way as soon as the bolts G are 
released. 

The same batch of ten connecting rods, still held in 
place on the rod A and the bar B, are then taken to the 
manufacturing milling machine, Fig. 5, and held in the 
fixture shown. This machine carries two milling cut- 
ters, C and D, which face the seats for the bolt heads 
and nuts and the slitting saw EF, which at the same time 
cuts off the cap on one side. 

The work tables are then swung 180 deg. so as to 
bring the other fixture into position, and, while the next 
ten connecting rods are being milled, the first batch is 





FIG. 5. SAWING OFF THE CAP 


released and turned over so that the bolt bosses on the 
other side can be milled, and the separation of the caps 
completed. It will be noted that, as in the preceding 
case, the rod A fits into a suitable notch F' and the bar 
B is located and clamped in the proper position by means 
of the angle block shown and the strap G clamps it in 
place. This is an excellent example of practically con- 
tinuous milling. 

Next comes the splitting of the small end of the rod 
as shown in Fig. 6, the bolt hole having already been 
drilled and tapped, as can be seen. This is done in a 
simple fixture on a hand milling machine, the small end 
of the rod fitting over a pin at A, while the other end 
of the pin B positions the large end. 


BABBITTING THE BEARINGS 


After the connecting rod bolt holes have been drilled 
and reamed, the rods are ready to be babbitted, this 
being done on an interesting revolving table, as shown 
in Fig. 7. This table can accommodate thirty-two con- 
necting rods, each block A being screwed to the table 
and carrying two fixtures, as at B and C. These fix- 
tures each consist of an arbor of the proper diameter, 
having a head which fits easily into the slot shown. The 
arbor has a handle D, by which it can be easily put 
into place and removed. Over it is slipped the base 








FIG. 6 
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TRIMMING SURPLUS BABBITT 
ring #, which is recessed to guide the large end of the 
rod from the outside. 

Then the rod is put in place over the arbor, a quick 
acting clamp F holding the cap in position, and the top 
ring put in place. As the table revolves in front of th 
three babbitt furnaces shown, the bearings are poured 
and by the time the table is halfway around the met! 
is set sufficiently for the rod to be removed. The rod 
and the mold are pulled out of the block by means of 
the handle, and the arbor forced out in one of the arbor 
presses shown. This makes a very convenient arrange- 
ment and allows the rod to be handled rapidly. 

The surplus babbitt is trimmed off on the special 
device shown in Fig. 8, rigged up on a hand milling 
machine. The milling machine spindle carries a saw 
and the rods can be handled very quickly, as it is 
only necessary to place them in position on two dowel 
pins which fit into the bolt holes. Before the rods come 
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PROACHING THE LARGE BEARING 


FIG. 9 


in contact with the saw they run under the shoe A, 
which is held in position by sufficient spring pressure 
to prevent their lifting under the action of the saw. 
After passing under the shoe they fall off the pins by 
their own weight and drop into a box to be carried to 
the next department. 

The babbitt bearing is finished by broaching and 
burnishing under an hydraulic broaching press, as 
shown in Fig. 9. Short push broaches are used, the 
finishing of the bearing being accomplished by the burn- 
ishing rings at the upper end of the broach. Several 
broaches are used in each set, so as to reduce the cut 
per tooth to the desired amount. The pins in the top of 
the columr A are so located as to hold the large end of 
the rod firmly in position and at the same time allow 
it to be easily handled in and out of the fixture. The 
broaches used are shown standing upright ‘in their 
holder at the right. 


The Studebaker Method 





{ithough the connecting rods dealt with in this 
article are of almost the same type as the Oak- 
land, both the fixture design and the method vary 
to some extent. 


HE Studebaker connecting rod also clamps the 
piston pin by means of a split web, although the 
splitting fixture and the machining of the clamp- 

ing surfaces are quite different from that in the Oakland 
plant, as previously shown on page 829. The transforma- 
tion sheet, Fig. 1, gives an outline of these operations. 
The first operation is to spot-face the large end of the 
connecting rod in the fixture shown in Fig. 2. This 
illustration shows the type of fixture and the facing cut- 
ter used. The clamping slide A is shown in its outer 





position. When pushed in, the latch B hooks over the 
pin C, after which the block is screwed into place, using 
the wheel 2). The same fixture is used in facing both 
sides. 

The large hole is drilled in a somewhat similar fix 
ture shown in Fig. 3. The large hole is located by the 
4 and held against it by a V-block on the end of 
the screw B. The same forms of sliding block and latch 
are used as in Fig. 2. The small end of the rod simply 
fits into the block C which aids in resisting the turning 
movement of the roughing drill. 


plece . 


DRILLING SMALL END OF Rop 


The small end of the rod is next drilled in the fixture 
shown in Fig. 4, this being of the same general design 
as the others. The bored hole of the large end fits 
over the half round stud A and is forced against it by 
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a suitable V-block operated in the same manner as the 
previous fixtures shown. 

After this the small hole is reamed, the edges of both 
holes chamfered and the small hole finished by broach- 
ing. Then the anchor slots for holding the babbitt 
bearing metal are broached in the Lapointe machine, 

——— 
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FIG TRANSFORMATION OF 
shown in Fig. 5. The rod is positioned on the pin A 
and four anchor slots are cut by the broach B. This 
gives an anchor near each end of the bearing surfaces 
on both the rod and the cap. The inclined chute or con- 
veyor C brings the rod to the broaching machine and 
shows one of the methods of handling which are quite 
common in the Studebaker shops. 

Both sides of the large end are then chamfered on 
the outside, and the bolt holes drilled in the two sizes 
necessary for the small end of the rod. The small end 
is then spot-faced, after which the web slot is sawed 
in the small end, as shown in Fig. 6. 

The rods are sawed in pairs, being supported on the 


inclined surface shown, so that the slitting saws will! 
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clear the outside of the small ends. Two passes are 
required, the rod being turned over so as to have the 
slots equal on each side. 

The hole is then tapped for the clamping bolt, after 
which the rods are ready for the conveyor shown in Fig. 
7, which carries them to the upper floor for tinning and 
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CONNECTING ROD 
babbitting. As the rods come from the slitting opera- 
tion it is only necessary for the operator to remove 
them from the fixture A, Fig. 7, and place them in the 
chute B from which they slide into the conveyor C and 
are automatically carried up to the babbitting depart- 
ment. Incidentally, this same illustration shows the 
use of inclined chutes for the piston department at D. 
On reaching the upper floor, the connecting rods are 
first tinned and then babbitted on the revolving table 
shown in Fig. 8. The small end of the rod is located by 
the pin, as at A, while the large end is centered by the 
babbitt mold B, which carries a mandrel that governs 
the inside diameter of the hole. The outer or large end 
is fastened into position by means of the screw C. After 
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BORING THE LARGE END 
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DRILLING THE HOLE IN 
THE SMALL END 


babbitting, the rod and mold are removed, the top of 


the mold being taken off while the mandrel is forced out 
under the arbor at D. The pigs of babbitt metal shown 
at E give some indication of the number of rods handled 
in this department. 

It will also be noted that contrary to most practice, 
the cap has not as yet been removed from the connecting 
rod itself. The babbitt is then rough reamed and the 
end of the babbitt faced. The babbitt bearing is then 
finished by broaching, a blank end on the broach pre- 
venting more than 0.001 in. being removed by the teeth 
of the broach. The surplus babbitt is then trimmed off 
and the reds go to the Cincinnati duplex milling machine 
shown in Fig. 9. Here all four bolt bosses are faced 
and the cap cut from the rod. The rod is positioned by 
the flattened stud A while the large end is supported 
on both sides of the slot by a swinging clamp B. The 
post C comes through the large end of the rod and the 
screw D locks the fixture together, so that the rod is 
firmly held during the milling operation. 





FIG. 6 MILLING SLOT FOR CLAMPING PISTON PIN 














FIG 





FIG BROACHING ANCHOR SLOTS 


FOR BASBITT 


Another departure from usual practice is the drilling 
of the connecting rod bolt holes in both the rod and cap, 
after they have been separated, instead of while they 
are all one piece. After the bolt holes are reamed, all 
holes are drilled and countersunk, the bottom of the cap 
being drilled for the oil splasher and all grooves milled 
on both rod and cap. The next operation is to first mill 
the bearing end of the connecting rod in the fixture 
shown in Fig. 10. This carries four rods at one setting, 
two being milled at one pass of the milling cutter A. 
The semi-circular block B, which is somewhat less than 
a half cylinder, is fastened solidly to the fixture. The 
pin C is mounted in a slide J) which is controlled by 
the screw EF. After a rod has been placed in position, 
the screw E forces it against the block B and not only 
positions it, but holds it firmly in place. At the same 
time the semi-circular block F, which is also a part of 
the slide D, forces the lower rod against the pin G. 
The indexing table allows the whole fixture to be rotated 
so as to present both ends to the milling cutter A. 











CONVEYORS HANDLING CONNECTING RODS 

















AMERICAN MACHINIST 


BARRBITTING rei 








The face of the cap is milled 

in a similar manner, and the 

rod and cap assembled wit! 

shims, bolts and nuts, the nuts 

being first run on with an 

air drill provided with a slip- 

ping clutch and finally tight- 

ened by hand. The crank end 

is then finish-reamed, filleted 

and a clearance broached on 

each side where the rod and 

cap meet. The splasher is 

then asesmbled in the cap as 

at A and B, Fig. 11, the rod 

being held in the fixture 

shown at C. The rod simply 

slips over the stud PD and is 

held firmly in position by the _ UTTING SPLASHER INTO 

latch EF, while the splashe 

is being driven into place and the edge of the hole reaming, burring and washing makes the rod ready fv 
peened around it to prevent its becoming loose at final inspection before going to the assembling de- 
some future time. The edges of the splasher are then partment. The rods are next assembled to pistons and 
trimmed on the grinding wheel shown at F. A final carefully weighed to secure balance in the motor. 
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PPARENTLY the first attempt to cast brass in the 
North American colonies was made in 1644 by 
John Winthrop, Jr. in his iron foundry at Lynn, 

Mass. It is also known that brass cannon were cast in 

Philadelphia before the Revolution. Beginning in 1725 

and for 50 years thereafter, Casper Wistar, his associate 

and successors, in Philadelphia, hammered out stills 
and kettles from brass and copper and cast some brass. 
sishop’s History of American Manufacturers. ) 
In 1802, the Grilleys (Henry, Silas and Samuel), 
had established a brass but- 

ton business at Waterbury, 

Conn., in 1790, were joined 

by Abel and Levi Porter 

from Southington and be- 
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Hl. The Cri 


gan making buttons from covered extends from the melting of the 
sheet brass. This was the pouring the molds 
first known instance in 


America of brass making 
by direct fusion of copper 
and zine according to the 


published 


(Part I was 





The author tells of brass making by the crucibli 


process, with its attendant difficulties. 


Also it is explained why the 
brass industry in America started in the 
tuck Valley in Connecticut. 


contributed by America was the invention of the spi 


time 


ning in 1851 Hayden. From this oO! 
American brass makers forged ahead rapidly and soon 
took the lead over their English competitors. 
The industry perhaps more than 
requires extraordinary skill that only 
Therefore, whenever a brass works 
started it was necessary to men 
skilled in the art, taking 
works already in existence. The brass industry in Amer 
in Waterbury, 
in the Naugatuck 
Valley. The reason for this 
is probably due to the fact 
that the people of Water- 
bury were largely engaged 
in the making pewter 
buttons, which was an 
portant home industry, and 


process by 


any other 
be obtained 


brass 
can 
by long experience. 


obtain one or more 


by them away from some 


ica started 
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process invented by Adams 
Emerson in England in 1781. This undertaking also 
involved the first rolling of brass in this country. 

The American industry was imported from 
England in labor, processes, and machinery. Up to 1820 
the American brass makers struggled along, engaged 
principally in making buttons which were sold by travel- 
ing peddlers. Competition with the English product 
was impossible until James Croft, an English brass 
maker, came to Waterbury, and hired out to the Scovill 
Manufacturing Co., where he introduced English ma- 
chinery and processes. (Lathrop’s “The Brass Industry 
in Connecticut.” ) 

In 1830 Waterbury rolled brass became a factor on 
the American market and from then on the industry 
grew rapidly. Next came brazed tubing which was 
used for gas in New York City in 1836. Seamless 
tubing was the last important process to come from 
England, where it was invented in 1838. This process 
was imported by a group of Boston men in 1848, who 
organized the American Tube Works in 1850. 

The first really basic improvement in brass working 


*Hooklet published by the 


brass 


lgeport. Con 


ridgeport Brass Co., i 


— when brass buttons came 
into vogue these people 
were threatened with dis- 

aster. They were forced to take up the making of 
brass buttons in order to save themselves. For- 


tunately the natural conditions of Waterbury, such as 
water power for driving the machinery, water supply 
for washing the metal, and wood for annealing pur- 
poses, were favorable to brass manufacture, and there- 
fore having started there, it continued to grow. 

The fact remains that the industry did begin in the 
Naugatuck Valley and that this valley became famous 
as the home of the American brass makers. These men 
evidently liked the place where they were born as no 
one has ever succeeded in inducing any considerable 
number of them to go to another part of the country 
and this is undoubtedly the real reason why Connecticut 
has so long remained the greatest producer of brass in 
the United States. 

The melting and casting of the metal in a brass mil! 
is the most important step in the whole process of mak 
ing brass materials, because any failure there cannot be 
rectified by later manipulation. However, in spite ot! 
the vital character of this stage of the process it is the 
one in which the least advancement has been made. 
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Practically all mills that produce brass for rolling 
into sheets or rods, or drawing into wire or tubes, 
employ the crucible in the coal-fired pit furnace, which 
is, basically, the same method as-used in the middle 
ages. In Fig. 1, which was reproduced from a drawing 
made in 1672, it was seen that the three main elements 
of the ancient casting shop (furnace, crucible, and 
mold) bore a truly remarkable resemblance to the cor- 
responding elements in the casting shop of some of the 
largest brass mills of today. 

During the same period wonderful advances have 
been made by brass makers in the mechanical working 
of brass, so that it cannot be said that the practice of 
casting has remained stationary because brass makers 
have not tried to improve it. They have tried, and up 
to very recently it seemed as though it simply could not 
be done. The process was in the hands of skilled work- 
men, and each master caster guarded his secrets well. 

In order to prove the statements just made with re- 
gard to the similarity of the ancient methods of brass 
casting and the modern ones, the operation of a modern 
pit furnace plant will now be briefly described. 

The casting plant of the modern brass sheet, rod, 
wire and tube mill consists of the following main 
elements: 


1—Furnaces. 2—Crucibles. 3—Molds. 


FURNACES 

The furnaces are almost without exception of the 
square, natural-draft pit type and usually employ an- 
thracite coal for fuel. Fig. 12 shows a typical cross- 
section of such a furnace. 

It should be noted that the principal difference be- 
tween this furnace and the furnaces used in the middle 
ages is that the gases of combustion are carried off at 
the side, and lead to a chimney, while in the ancient 
furnaces they were allowed to pass up through the top 
and into the casting room. Then, too, the old furnaces 
were made large enough to hold a number of crucibles, 
usually eight (see Fig. 3), while nowadays there is one 
furnace for each crucible. The modern practice is to 
use anthracite coal in most instances although coke is 
also used quite extensively. In ancient times charcoal 
or wood was the fuel. 


CRUCIBLES 
The crucibles, which are ordinarily made of clay and 
graphite, usually have a capacity of from 160 to 300 lb. 
of metal. They require great care in handling in order 
to obtain a satisfactory life, and for this reason and 
others they constitute one of the weakest elements in 
the casting shop. Ordinarily the life of a crucible is 
from 25 to 35 heats, depending upon the manner in 
which it is handled, and some casters, by virtue of 
special practices, get even longer life out of their cru- 
Comparing modern crucibles with those used 
in the middle ages, it is difficult to see any appreciable 
difference except the introduction of graphite, which has 

greatly increased their durability. 


cibles. 


MOLDS 


The modern mold is made of soft, gray iron, hand 
finished. Metal intended for sheet brass is cast in flat 
bars of varying widths, while metal for rods and wire 
is cast in cylindrical billets. Metal for tubes is cast 
either in solid or hollow cylindrical billets, depending 
upon the process employed. In ancient times stone was 
used for molds. 
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Casting in this type of plant is entirely up to the 
caster. He, with his one or more assistants, controls 
the fires, charges the crucibles, stirs and skims the 
metal, prepares and pours the molds. The whole process 
from start to finish is up to him, and he is usually paid 
on the basis of the output of good metal he attains. 

The eight to twelve fires under the charge of one 
are all started at one time. The crucibles are 
warmed carefully before charging with scrap and copper 
ingot. If the crucibles are not carefully dried out and 
gradually brought up to heat, they will flake off and 
crack and their life will be materially shortened. 


boss 


CHARGING 


The charging of the crucible must also be made with 
care. For instance, if the crucible doesn’t set firmly 
or evenly on the bottom, it will be subjected to undue 
strain and is even liable to tip over. Then, too, the 
charge itself must be so placed in the crucible that it 
will not become wedged and cause excessive strain 
against the sides when it expands before melting. All 
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96-885 
FIG. 12. CROSS-SECTION OF A TYPICAL PIT FURNACE 
these points and many more require the constant and 
keen attention of the caster and his assistants. , 

As the copper begins to melt, a handful of salt is 
added and stirred in to remove the copper oxide, and 
then the surface of the metal is covered with a layer of 
charcoal to protect it from the action of the furnace 
gases or the air. 

After the charge is completely melted and the tem- 
perature raised to the proper point, the zinc, or spelter 
is added. This temperature may be gaged by the ex- 
pert caster by the color of the flame. 


ADDING SPELTER 


The spelter, being lighter than the copper, will float 
to the top and finally oxidize and waste away unless it 
is thoroughly stirred in and the surface protected with 
a layer of charcoal or some suitable flux. In Fig. 13 
is a view of a modern casting shop showing a line of 
pit furnaces. The casters are stirring in the spelter. 
In the upper right-hand side of the photograph may be 
seen the hoisting apparatus that is used for lifting the 
crucible out of the furnace and manipulating it as will 
hereafter be described. 

After the introduction of the spelter, the crucible 
must remain in the fire long enough to overcome the 
chilling effect produced by the introduction of the spel- 
ter, before pouring. If the crucible remains too long in 
the fire the metal will be overheated and an undue loss 
of zinc produced, while if it is poured too soon, before 
the temperature has attained its proper value, the cast- 
ing will not be good. 
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The caster often judges the pouring temperature 
through the medium of his stirring rod. His sense of 
touch is so trained that he can perceive the vibration 
due to the boiling of the zinc, which signifies that it is 
time to pour. 

Since all the fires are started at the same time, it 
naturally follows that all the various operations occur 
at approximately the same time. Consequently it re- 
quires extraordinary skill on the part of the caster to 
manipulate the fires in such a way that each crucible 
will be poured as nearly as possible at the time it 
is ready. 

SKIMMING THE CRUCIBLES 


The metal being considered ready for pouring, the 
coal is poked away from the crucible with an iron bar 
and the tongs, with which the crucible is manipulated, 
inserted and clamped. With a block and tackle, fastened 
to the light jib crane shown in Fig. 13, the helper hoists 
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A LINE OF PIT FURNACES IN A MODERN 
CASTING SHOP 


FIG. 13 


the crucible out of the furnace and swings it to a posi- 
tion on the cast-iron floor as shown in Fig. 14, where 
the caster with a skimming iron removes the dross. 
This photograph is an excellent illustration of the 
volatilization of the zinc, which is going off in a white 
cloud because of the removal of the charcoal covering. 
Incidentally, this picture shows why casters often suffer 
from “spelter shakes” which is a mild form of poisoning 
supposed to be caused by the inhalation of zine oxide 
fumes. This is one of the working conditions which 
makes the crucible process difficult. 

The tongs, with which the crucible has been lifted 
from the furnace, are used by the caster to manipulate 
it during the entire operation of skimming and pouring. 
To keep the rope from too close contact with the heat 
and gases from the crucible, a link rod connects the 
block to the tongs. These tongs should be compared 
with those shown in Fig. 1, as there is practically no 
difference in the construction. The helper who manipu- 
lates the crane does so with the aid of a rope and a rod. 
The rope serves to hoist the crucible, while the rod, in 
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FIG. 14. SKIMMING A CRUCIBLE 


addition to offsetting the side pull of the rope, enables 
the operator to push and pull the trolley and jib to any 
desired position, thus giving him complete control over 
the manipulation of the crucible. The caster has simply 
to tilt the crucible. This method of hoisting has been 
used for more than fifty years without appreciable 
change, although various unsuccessful attempts to re- 
place it have been made. Its advantage is quick action. 


POURING THE CRUCIBLE 


As soon as the crucible is skimmed it is hoisted and 
swung into position for pouring as shown in Fig, 15. 
The pouring itself requires great skill, as the perfection 
of the casting depends to a very large extent upon the 
manner of pouring. As is seen in the illustrations, the 
caster rests the edge of the crucible on the mouth of 
the mold, and as he tips the crucible he holds back any 
dross or charcoal with a skimmer iron, and at the same 
time often uses the skimmer iron to divide the stream 
into two parts, in this way greatly improving the 














POURING THE FIRST MOLD IN THE 


FIG. 15. 
CRUCIBLE PROCESS 
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chances for a perfect casting, especially where wide 
bars are concerned. Attention is called to the great 
similarity between the molds here shown and the one 
shown in Fig. 2. It will be seen, that the method of 
clamping the parts together is practically the same in 
both cases. 


PREPARING THE MOLDS 


Previous to using, the molds are coated with a high- 
grade lard oil which serves a two-fold purpose, namely: 
it prevents the metal from acting upon the iron, and 
in burning at the mouth of the mold it envelops the 
stream in a reducing atmosphere which decreases the 
possibility of oxidation. 

The molds are slightly inclined so as to make it 
easier for the caster to pour the metal, thus preventing 
it from striking against the sides of the mold. If the 
metal strikes continuously in one spot the casting will 
he porous on that side. 

No attempt has been made here to cover the almost 
infinite number of fine points involved in the art of 
brass casting as practiced by the best men in the 
industry. In fact, the subject has never been reduced 
to an exact science and for the purpose of this article 
a more detailed description would be of little service. 


DIFFICULTIES IN BRASS MAKING 

The foregoing brief description of the routine opera- 
tions in melting and casting brass, makes it perfectly 
plain that the human element enters into every step 
and detail of the process. 

To keep ten fires right and take care of ten crucibles, 
putting in the spelter at the right moment, stirring 
and pouring at the right moment, is a full size job for 
the caster. There is a tendency among brass casters 
to use time as a guide in the execution of the various 
operations. However, this procedure cannot be relied 
upon for satisfactory results because of variations in 
the fuel, in the draft, in the weather, in the condition 
of the flue and in many other factors that may act to 
render any timing scheme for the various operations 
entirely unreliable. 

In the last analysis it must be admitted that there is 
no positive way of determining just the right moment 
for carrying out the various important operations in 
the melting and casting of brass. It is simply a mat- 
ter of experience, and even with experience as a guide, 
if the man hasn’t the will and the power, he may not 
even do as well as he knows how. In other words, the 
character, disposition and moods of the men as well 
as their experience, enter into the making of brass by 
the crucible process. 

The second undesirable feature of the crucible process 
is due to the extremely disagreeable working conditions 
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imposed upon the men. Even with the best ventilation 
they are subjected to noxious fumes and extreme heat, 
and the more conscientiously they execute their tasks the 
worse the conditions they must endure. In Fig: 14 is 
shown a caster skimming a crucible with his head 
entirely enveloped in fumes. If he attempted to dodge 
the fumes, he would not be able to skim the metal 
as quickly and perhaps not as well, the result of which 
would be an inferior casting. To stand over the fires 
and stir the metal is an extremely hot and disagreeable 
job and yet the quality of the metal is dependent upon 
the thoroughness with which it is stirred. These are 
only instances which illustrate that the caster in the 
execution of his work must practically disregard the 
conditions under which it is done. 


COMPOSITION DISCREPANCIES 


The crucible itself is often the cause of discrepancies 
in the quality of the metal, due to the fact that a slight 
leak has permitted a portion of the mixture to disappear 
into the furnace so that when spelter is added the 
ingredients of the brass will not be in the proportions 
expected. The proportions are also modified by various 
conditions which affect the volatilization of the zinc, so 
that, in spite of the most expert attention, the compo- 
sition of brass made by the crucible process will vary 
and does vary more than most brass makers are willing 
to admit. 

The composition is also affected by the furnace gases 
to which molten brass in a crucible is always exposed 
to a greater or less degree. In general, the action of 
these combustion gases is to change the chemical com- 
position of the metal by oxidizing its ingredients and 
thus introducing impurities, as well as by removing a 
certain portion of the metal. The extent of the damage 
done by flue gases depends upon such factors as the tem- 
perature of the metal, the temperature of the gases, the 
composition of the gases, the velocity of the gases, the 
pressure of the air, and the perfection of the coating 
on the surface of the metal. Evidently, the combined 
result of these various factors is beyond human power 
to determine, except under test conditions such as may 
be obtained in a well-equipped laboratory. 


CRUCIBLE PROCESS NOT SATISFACTORY 


To sum up the crucible process of brass melting, it is 
sufficient to say that it is not susceptible to scientific 
control and therefore cannot be admitted as a satisfac- 
tory manufacturing process for the production of a 


uniform, high-grade product. Its possibilities are de- 
pendent entirely upon the individuals that operate it 
and the product can be controlled only by thorough 
inspection and conscientious scrapping of all metal that 
is below the standard. 
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Common Sense in Engineering 


By J. E. ALDRED 


Founder of the J E. 





Common sense as a term is as old as the hills; 
nor is the definition of common sense obscure. 
The application of common sense, however, is 
always new to many. Each man who really 
grows, if he does not have knowledge of common 
sense thrust upon him, discovers it for himself. 
Let those who read benefit by the “thrust” here 
presented so that there will be less necessity to 
learn by experience. 





LLOW me to say at the outset that this article 

is not intended so much for students of pure 

A . Science as for the average man who, having 

taken an engineering course, goes out to make good 

and earn a living. To that man I would say: “Try 

at the outset to get onto the firing line, that is, into 

the constructive work, whatever form it may take. Do 

not waste time around a city office, but get out onto 

the frontier, or into the shop, where vou will learn 
to develop a practical turn of mind.” 

I am to say something about common sense in engi- 
neering. When we “Common Sense,” we mean 
the application of those fundamental elements of judg- 
ment which have, through usage, come under the 
homely term “Common Sense.” It is more difficult to 
define than to illustrate. As applied to engineering. 
it may have no relation to engineering as such, but 
may be of great importance in the application of engi- 
neering to a problem. It is an element which is of 
importance in the training of students of engineering 
because, if kept constantly before them, it will, in 
the process of time, become instinctive in the practice 
of their profession. It is difficult to overestimate its 
importance, because it is something which may be 
passed on through an organization, and it may have 
a strong influence on the personnel of that organiza- 
tion. Later on I will give an illustration of this. 


say 


ACCOUNTS OF PERSONAL EXPERIENCES AS ILLUSTRATIONS 


It is my thought that I might best present to you 
what is in my mind if I attempted to take you with 
me through some of the personal experiences I have 
had in connection with engineering matters, beginning 
about twenty years ago, when I took up the first large 
project which brought me in close contact with engi- 
neers and engineering problems. This took the form 
of a development carried out by the Shawinigan Water 
& Power Co. in Canada. When I found that I was to 
take up this enterprise, I thought it well to see what 
work of this character was being carried out at Niagara 
Falls and elsewhere. 

When I went to Niagara Falls and looked over the 
two large plants there—one having been built by the 
Niagara Power Co. and the other by a company under 
the name of The Niagara Falls Hydraulic Power & 
Manufacturing Co.—I was at once impressed by the 
difference between these two enterprises. 

From the J. E. Aldred Lectures on Engineering Practice, of 


the Johns Hopkins University, Department of Engineering. TD» 
liveresl Jan. 28, 1920, 


Aldred Lectures on Engineering Practice 


The plant of the Niagara Power Co. had been car- 
ried out by the engineers and designers with the 
design of making this a show plant; the beautiful power 
house was designed by no less celebrated architects 
than McKim, Mead & White. The grounds about the 
station looked almost like a park, and in the center of 
the plot, facing the power station, was a beautiful 
bronze flagstaff. The development indicated that an 
expensive upkeep would be necessary. The water was 
brought in from the river in a canal of comparatively 
small capacity, conveyed to the waterwheels which stood 
at the bottoms of deep pits which had been cut through 
the solid rock. The water, discharging from these 
wheels at something like 150 ft. below the surface of 
the earth, was carried under the city of Niagara Falls 
in a subterranean tunnel which served as a tailrace, 
and by means of which the water was discharged into 
the Niagara River below the Falls. Everything about 
this enterprise indicated a lavish expenditure and a 
disregard of economy. 

The plant of the Niagara Falls Hydraulic Power & 
Manufacturing Co. showed, in every respect, the oppo 


site inclination. The water was carried in a canal 
on the surface of the earth to the edge of a cliff, 
where it was taken from a collecting basin by means 


of penstocks over the side of the cliff and down to 
the bank of the river, where power houses were built. 
Here were installed the waterwheels and generators, 
and the water, after passing through the wheels, simply 


spilled into the river at the lower level. 
SIMPLIFYING PROBLEMS 


The impression made upon me as the result of 
examining these plants was that the engineer who had 
carried out the latter development had shown great 
economy and common sense in the general way in which 
he had met the requirements. I inquired as to who 
was responsible for the plant, and met Mr. Wallace 
Johnson, who had carried out the plans. The result 
of my visit was that when we were ready to go on 
with our work at Shawinigan Falls I called Mr. John- 
son from Niagara Falls to take up the work in Canada; 
and that decision I never regretted. In all of the work 
carried out by Mr. Johnson there was constantly in 
evidence the desire to simplify problems and to apply 
sound reasoning and sense to the carrying out of every 
part of the work. 

Now, to show how important this is 
reaching influence a man may have on his associates. 
With Mr. Johnson there came to Canada from Niagara 
Falls two young men who quickly attracted my attention 
by reason of the fact that they, too, showed in their 
work an appreciation of the desirability of simplifying 
problems and applying to those problems calm and sane 
reasoning. It is enough to say that one of those men 
is now the head of the Engineering Department of 
the Pennsylvania Water & Power Co. and the other 
is the General Manager of the Shawinigan Water & 
Power. Co. in Canada. 

Mind you, I do not for a moment mean to convey 
the impression that these qualities which we designate 


what a far- 
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as “Common Sense” and “Reason” will stand alone. 
They must necessarily be accompanied by technical 
training and the brain and ability, without which no 
man may rise to a dominating position in his profes- 
sion. But the value of association of those men with 
that first man who was picked out among engineers 
as a man who more nearly answered the description 
of a safe and sane man, of sound judgment and common 
sense, has been of inestimable value to the men I have 
mentioned. 

In speaking of the early work at Shawinigan, I 
cannot resist the temptation to recall an interesting 
incident which I associate, in my mind, with a man 
who accomplished wonderful things, involving pioneer 
work and engineering, and I attribute his remarkable 
success largely to the simplicity of his make-up and 
his great power of reducing complicated problems to 
their simpler elements. I refer to the late Lord Strath- 
cona, who, in the early days of his work in Canada, was 
known under the name of Donald Smith. 


LORD STRATHCONA—DONALD SMITH 


When I had the work at Shawinigan Falls under way 
it was necessary to do some financing and sell some 
securities, and for this purpose I went to London. I 
was proposing a certain underwriting of securities and 
their offering on the English market, and among the 
men to whom I had letters was Lord Strathcona. He 
was then occupying the position of Lord High Commis- 
sioner for Canada to the Court of St. James, and was 
considered the foremost living Canadian. He was much 
interested in my story of what we were attempting to 


do by the development of power at Shawinigan Falls 
and its transmission through the Province of Quebec. 
After 1 had explained to him the general layout of 


the canal, penstocks and power houses, he said: “Mr. 
Aldred, tell me just where the first great penstock is 
to be carried down the hill?” I pointed out its exact 
position on the map and he said: “Is that not where 
the old portage was?” I answered: “Yes, and that 
was the only path we found at Shawinigan Falls when 
we first went there. We were in the forest.” He 
looked up and said to me: “Mr. Aldred, many times 
have I traveled up over that portage with my tow- 
strap over my head, my canoe and pack on my back, 
on the way to the Hudson Bay Post at Kickindish, 
in the headwaters of the St. Maurice River.” 

Donald Smith, as he was then known, was the factor 
at a frontier post of the Hudson Bay Co., 
at the headwaters of the St. Maurice River. 
ten years of his life there. 


situated 
He spent 
Later on he spent twenty 
years of his life at a similar post in Labrador. This 
man came back to civilization from those frontier posts 
after having spent over forty years of his life on the 
outskirts of the Canadian settlements. And so strong 
was his faith and purpose that he was eventually the 
principal factor in the building of the Canadian Pacific 
Railway across the continent. His simplicity and sound 
common sense never failed him, and he accomplished 
perhaps as much in the way of engineering development 
as any man ever accomplished on this continent. 

The development of the power at Shawinigan and its 
transmission to Montreal at high voltage represented 
one of the earliest works of this character. We had 
expected that by the time we completed our line a 
certain railroad bridge across the Ottawa River at the 
foot of the city of Montreal would have been completed, 
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over which we had planned to carry our line. This 
project was delayed and it was necessary for us to find 
other means of crossing the river. Plans were made 
for high towers on either side of the river, and by the 
use of steel cables we were to jump over the interven- 
ing space, something like 5,000 feet. The most difficult 
element in the problem was to furnish strain insulators 
which would hold these cables at the point where we 
were required to take the current off for the trans- 
mission to Montreal. The carrying out of this work 
was of vital importance to the success of our enter- 
prise. You will understand our feelings when, after 
successive tryouts of the strain insulators, we had to 
admit that they were a failure. It was put up to me 
that we would require to have new strain insulators, 
that it would take a considerable time to make them, 
to say nothing of the great expense. In fact, our whole 
enterprise was seriously affected by the failure. After 
giving the matter some consideration and throwing up 
my hands, I said: “Well, it will be necessary to find 
other ways of doing this. Why not support the cross- 
arms on the cables, put pins and insulators on the 
crossarms and string ordinary transmission wires on 
these inulators and use the cables to carry the lines?” 
The engineer in charge of this particular work, a 
highly technical man, explained that the lines would 
not stand the wind strain and that they would not do 
this and they would not do that. I did not know exactly 
what a wind strain was, so he went on and told me 
all about a wind strain, and he also explained that for 
some six or seven other reasons this was an impos- 
sibility. In fact, he left me no conclusion except that 
I had better figure on a failure. However, we went 
on, and we did this crude thing, and the result was 
that we carried through the winter. We established 
our service in Montreal, and that crude method of 
getting over the difficulty was the thing that saved 
the day, and probably saved our company at that time. 
I only cite this case, not as a criterion, but as an 
instance of what happens sometimes when you have 
got to forget the extremely technical conception of 
things and do something to “get there.” 


CEDAR RAPIDS DEVELOPMENT 


The next large development out in Canada with which 
[I was associated was the development of Cedar Rapids, 
in the St. Lawrence River, and this furnishes a good 
example of how common sense and reason applies to a 
large undertaking. The Cedar Rapids development con- 
sisted of turning one section of the river bank into 
a huge canal which, skirting the rapids at this point 
in the river, gives at the lower end of the canal, under 
a head of about thirty feet, a large volume of water. 
When we came to the construction of this project we 
found it difficult to get contractors to make a reasonable 
bid for the work by reason of the fact that a good deal 
of the ground they would require to operate on was 
under water. After calling in some of the principal 
concerns in the country we decided that it would be 
advisable to carry out this work ourselves. We laid 
out the plans and plant, and uncovered the area, expos- 
ing the bed of the river, and after we had put the 
thing in shape so that everything was visible to the 
naked eye, we brought in a contracting firm in whom 
we had confidence to do the work. 

It is enough to tell you that this method of carry- 
ing out this work resulted in a saving of over a million 
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dollars, as against the best price we had from any 
contracting concern. After we had worked on the Cedar 
Rapids for a year and a half, we saw signs of distress 
on the part of the contractors. They were working 
on the basis of so much a yard for earth, rock and 
concrete. They were good men and competent, and 
we went to them and asked them how they were getting 
on. And they finally confessed that it looked as if 
they would have two years’ work for nothing. This was 
not a desirable situation. We had a year’s work ahead 
of us to finish this plant and to put it in operation to 
meet the requirements of the city of Montreal. I said: 
“We will put an auditor on your books, and if vour 
statement is correct we will make a new arrangement 
with you.” We very quickly ascertained that they had 
told us the truth, so I worked out a proposition whereby 
they would be assured a profit of $150,000. We then 
said: “Now, go ahead with the work; keep the prices 
that you have been working under and see what you 
can do in the end. If you make any saving over and 
above the $150,000 that we are giving you as a profit 
we will divide it with you.” 

They worked up to such a degree of speed and effi- 
ciency—and they were employing between two and 
three thousand men—that during the next year it was 
perfectly wonderful to see the work go on. The net 
result was they not only saved the $150,000 that we 
agreed to give them as a profit, but they saved $75,000 
additional, which we divided with them. In other 
words, the common-sense policy applied to this under- 
taking cost us not one cent, but it resulted in a saving 
to us and the contractors’ making $187,500. 


DEVELOPMENT OF POWER ON THE SUSQUEHANNA RIVER 


I well remember when I first heard of the work which 
was to be carried on in the development of power on 
the Susquehanna River. A friend of mine told me 
of a visit he had made to the work and described 
the manner in which it was being carried on. He 
was familiar with the economical system we employed 
in our work in Canada, and he was setting up this 
Susquehanna River work as a sample of the opposite 
kind of management. After he had described the under- 
taking and the character of its plans for the carrying 
out of the work, I said: “Well, we may have an oppor- 
tunity of taking it over some day.” I little realized 
at the time the seriousness of that statement, but 
three years later I was appointed receiver for the 
company. I brought down and put in charge of com- 
pletion of this work—the plant was about 50 per cent 
completed—one of the young men I previously referred 
to as having come to Canada with Mr. Johnson, and 
he carried out this huge undertaking—in sole charge 
of the engineering work—with the net result that the 
completed plant was at least 25 per cent better than it 
would have been in accordance with the original plans, 
and at a cost of something over a million dollars less 
than the amount which we had provided for him to do 
the work. 

To illustrate how foolish engineers can be, I will 
tell you of one detail in connection with this plant 
on the Susquehanna River. We found, according to 


the original plans, that provision was made that the 
transformer house should stand on a bridge and that 
the cooling coils for the transformers should be sub- 
merged 
device), under the arches of this bridge. 


in the tail-race (this was a water saving 
Well, as 
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you know, these cooling coils have hundreds of joints, 
anyone of which is liable to leak, and the only way 
to get at these cooling coils to make a repair was by 
putting on a diver’s suit and going down under the 
bridge. The absurdity of such a scheme must be evi- 
dent to anyone, yet this was a scheme devised by one 
of the well-known engineers in this country. 

Now, a word as to the penalty for not applying rea- 
son and sense to engineering undertakings. In con 
sidering this, please keep in mind that a substantia) 
percentage of the great engineering works undertaker 
are initial failures. I suppose you hardly realize that, 
but I know it to be true from a survey made of the 
principal engineering undertakings in this country and 
outside, and if it were necessary—but I think it would 
be inadvisable—I could give you a list of hundreds 
of huge engineering undertakings in this country that 
have been substantial failures. 

Personally I have seen hundreds of reports on water 
power projects, but I have never yet seen an unfavor- 
able report. To consider the seriousness of this, I will 
give you a specific instance of a company (which shall 
be nameless) which carried out a large water power 
development on this continent on the strength of a 
report by one of the three or four best-known engi- 
neering concerns in America. That enterprise involved 
an initial expenditure of over seven million dollars. 
The report set forth that the company could develop 
an initial 100,000 hp. capacity, and eventually could 
develop as much as 400,000 hp. capacity. The company 
has been in operation for ten years now and it has 
never, in any one year, developed 20,000 hp. capacity. 
What about it? Here is a report of a reputable (sup- 
posedly) well-known, engineering concern, on the 
strength of which report people made an investment 
of millions of dollars. Lost! And any man with sound 
common sense and any knowledge of the business could 
have said right at the start that it would be lost. What 
does it mean? It means that a lot of lads sitting 
in a drafting room down here in New York designed, 
subject to a report which they had from some of their 
superiors, I suppose, a plan to generate electricity by 
means of water power under conditions with which 
they were unfamiliar. They had only surface knowl- 
edge, but they wanted to do a job. Engineers always 
want to do a job of work. They never turn down a 
job; but what is the net result? The loss of millions 
of dollars in the course of a work that would do an 
indefinite amount of harm to other similar enterprises 
that may be suggested for years to come. 


PROFESSION OF ENGINEERING THE FINEST THERE IS 


That illustrates the seriousness of engineering and 
practice without regard to sound reason and sense. I 
could duplicate the above case a number of times both 
in Canada and in the United States, but—what’s the 
use? It does, however, bring home to you men this: 
That it is a very serious profession you are proposing 
to follow. I urge the necessity of bringing to bear upon 
the student of engineering the influences that will tend 
to make him more practical and constantly have in 
mind that an engineering project must check up, not 
only from the standpoint of the technical, but from 
the standpoint of the reasonable and the desirable, and 
that the student must cultivate this habit of consider- 
ing his work from the standpoint of “Common Sense.” 
Personally, I think the profession of engineering 
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is head and shoulders above every other profession. 
[ am not an engineer; I wish I had been, it would have 
been the pride of my life. I think it is the finest pro- 
fession there is. It gives a man a chance to get out 
onto the frontier, to get into the constructive side 
of things, and there is somthing about engineering 
that makes men. A man who follows the profession 
of engineering after a time gets into the habit of 
looking at the big things as of comparatively small 
importance, but big things to be overcome, and he goes 
to them and he overcomes the tremendous difficulties 
that are involved in all these great enterprises. It may 
be building a tunnel through the Rocky Mountains, 
in Canada or the United States. It may be some great 
reclamation project. What you like. But the carry- 
ing out of these enterprises and the training that a 
man gets makes, on the whole, by and large, a class 
of men that, to my mind, stand above any other class. 

You men ought to be proud of your profession. You 
have before you, if you go through with this course, a 
chance to go out in the world and do your part. You 
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have a living that should appeal to any ‘man who has 
red blood in his veins. You can perform a useful 
function in society; you can do a work that will bear 
fruit after you have passed on. 

Think of the work here at hand. Why, right here 
in the State of Pennsylvania the cost, by reason of 
the flood conditions of three great rivers in Pennsyl- 
vania, over a period of forty years, averages over 
2,000,000 a year, and yet nothing has been done to 
curb these torrents. There’s a job for some man— 
some one of you, perhaps. When he is doing it he 
not only saves the $2,000,000, but he will conserve 
for useful purposes the water resources of those rivers, 
and, by so doing, make it possible to produce hundreds 
of thousands of horsepower by the utilization of the 
Susquehanna, the Allegheny and the Monongahela 
Rivers. What better work could you have than that, 
and this is only a sample of the great things that are 
waiting for you men to do. 

All I have to say in conclusion is: Go, see and do 
these things, and do them in a “Common Sense” way. 


The Industrial Development of Australia 


BY ERNEST 


HE remarkable industrial development of Aus 
tralia is the result of accident rather than natural 
conditions. That country, with its enormous ex 

panses of land suitable for farming, would doubtless 

have profited more if its population had become more 
largely engaged in the industries of the soil instead of 
engaging in manufacturing. The discovery of gold, 
however, attracted a population essentially industria] in 
character, and, coming in too great numbers, at the be- 
ginning of the second half of the last century, it failed 
in many cases to find employment or opportunity in con 
nection with the development of milling. This surplus 
of labor showing a disinclination to offer itself for agri- 
cultural work, and remaining unemployed in the cities, 

created an acute problem for the government. With a 

view of remedying the situation, Victoria, and to a less 

extent, New South Wales, finally determined upon a 

policy of industrial encouragement and protection. By) 

means of the tariff, and bounties a great 
impetus was given to the local manufacturer of many 
articles that had previously been extensively imported. 
Furthermore, the European war stimulated the devel- 
opment of Australian industries and everywhere there 
is evidence of increased industrial growth. Numerous 
factories and workshops are producing what has hitherto 
been imported. Some indication of the large scale on 
which certain industries are being established is given 
by the following figures published by the Commonwealth 
revarding issues of capital recently organized: 


bonuses, 


Treasurys 
apital Authorized 
$7,917,795 
1,459,950 
681,310 
851,637 
186,650 
437,985 
364,987 
344,978 


Nature of Industry ( 
Works 


white lead 


Extension of Steel 

Manufacture of paints, 

Manufacture of woolen yarn 

Cement works 

Manufacture of zinc 

Manufacture of hosiery 

Wool scouring . Bien 

Manufacture of steel products 

The general growth and the effect of the war on Aus- 

tralian industries is clearly indicated by the following 
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yures, estimated in pounds, which show the direction 
of the industrial trend during the last ten years: 
1909 1918 

£ £ 
13,229 15,421 


266,661 328,049 


ti 


Increase 
£ 
2,192 
61,388 


No. of establishments 
Hands employed 
and 


Salaries wages 


paid 21,111,656 38,379,268 

Value of 
land and 

Value of 
used ees ueeesease 

Value added by manu 
facture 

Value of output 


machinery, 


buildings 54,629,357 96,588,009 

materials 
64,028,881 146,.181.866 82,152,985 

37,642,298 


$1,929,447 79,571,745 
D 119,795,283 


» 
105,958,328 5,753,611 
PROGRESS IN IRON AND STEEL PRODUCTS 


During the last few years considerable progress has 
been made in the production of iron and steel products. 
Several large plants have been established and negotia- 
tions are proceeding, or in some cases completed, for the 
erection of works for producing galvanized iron, sheets, 
tin plates, fencing wire, wire ropes, and steel pipes. The 
State of Queensland possesses vast deposits of iron ore 
and coal, and the Government is considering the devel- 
opment of these deposits and the erection of a steel 
works, which will probably be located at Glad- 
stone. 

In the State of New South Wales are also found 
valuable resources for the extension of the iron and steel 
industry. A fine quality of coal is very abundant in the 
Blue Mountains, about one hundred miles from Sydney, 
and iron ore of about 58 per cent quality, together with 
limestone, can also be obtained in this district. 

There has been considerable expansion in the manu- 
facture of machinery of all kinds and while Australia 
cannot possibly compete in price with countries manu- 
facturing machines on quantity production lines, the 
local demand will greatly aid the future development of 
Australian industries. 
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Manufacturing Industries—Value Added By Processes 
of Manufacture 


1915 1918 
£ £ 
Treating raw materials, product 

of agricultural and pastoral, 

ee ee 2,256,225 3,867,253 
Treating oils and fats ........ 795,721 1,366,219 
Processes in stone, clay, glass, 

OSES a, Eee ee en oe 2,870,186 2,892,919 
WORE TD WOOD ko kccsicciceces 4,504,536 4,961,380 
Metal works, machinery, etc. 15,067,974 17,090,920 
Connected with food and drink, 

NG aay aiae oniee eee ao a aes 14,877,081 18,396,327 
Clothing and textile fabrics, etc. 8,744,907 10,671,416 
Books, paper, printing and en- 

I eras a saikiaka tke. Cie eas 4,790,263 5,740,863 
Musical instruments, etc. 95,864 157,017 
Arms and explosives wane 310,070 464,857 
Vehicles and fittings, saddlery, 

a 1,870,653 2,112,032 
Ship and boat building and 

PONE oie Seec ce eh 1,038,423 818,057 
Furniture, bedding and up 

ME cork eincnan ou KR SAS 1,378,311 1,627,932 
Drugs, chemicals and byproducts 1,416,617 1,958,153 
Surgical and other scientific 

ee rere 19,500 84,625 
Jewelry, timepieces and plated 

ware dake eigrtaneie. a ka 347,846 407,897 
Heat, light and power 5,050,934 5,849,668 
Leatherware, n.e.i. 231,207 293,230 
Minor wares, n.e.i. 614,300 810,980 

66,310,618 79,571,745 


Plants have been successfully established for the manu- 
facture of brass and copper wire, tubes and sheets and 
also for the manufacture of brass and iron fittings of 
various kinds. The treatment and smelting of non- 
ferrous ores of various kinds has developed rapidly and 
greater expansion is expected in this industry. 

Despite the handicap imposed through inability to 
secure necessary machinery from England and the 
United States during the war, the woolen industry has 
made considerable headway. Several new wool spinning 
mills have been erected and others are in contemplation. 

American hardware products are considered to be 
superior to those of British manufacture since the Amer- 
ican packages are more adaptable for shelf display. 
These packages are said to be more clever in design and 
cheaper. Owing to the fact that it is possible to show 
the goods in suitable glass cases, thus enabling the cus- 
tomers to examine quickly a large array of articles, there 
is a greater demand for the American product. The 
customer is usually ignorant of the latest devices and 
the American method of display has especially appealed 
to the hardware trade. 

While the population of Australia is very small in 
proportion to the enormous area of the country, the per 
capita purchasing power of the people is undoubtedly 
considerably above the average of most countries of the 
world. While the number of persons of great wealth in 
Australia is not large, the average means of most of 
the population is sufficient to allow purchase of the neces- 
sities of life, and also of a reasonable amount of luxuries. 
About a quarter of the population of the Commonwealth 
live in the two great cities of Sydney and Melbourne. 
The rural population is widely scattered. In many in- 
stances their holdings of land are very large, and prob- 
ably the most prosperous people in the country are the 
“squatters,” or holders of large estates, which are de- 
voted chiefly to the pastoral industry, the returns from 
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wool during the last 
profits to this class. 

In a general way the articles required for the people 
of Australia are similar to those required in the United 
States, so that Australia naturally furnishes a suitable 
market for most of the products of the United States 
with the exception of agricultural products, most of 
which Australia produces quite sufficiently for her own 
needs. 

In most classes of manufactured goods there is oppor- 
tunity for extension of American trade if American 
manufacturers would give serious attention to this 
market and pursue the same enterprising business 
methods that they do at home. The American manufac- 
turers who have established branches and have their 
own salesmen, have been doing a successful business des- 
pite the disadvantages of the high protective tariff. 

For the sale of American machinery and hardware 
there should usually be a distributing agency or head- 
quarters in the metropolis of each state, with a general 
headquarters at Melbourne or Sydney. As the popula- 
tion of Tasmania is small, and the island is reached over 
night by steamer from Melbourne, that territory may, 
in some instances, be easily covered from Melbourne. 

The establishment of branch factories in Australia has 
been found a means of overcoming the protective tariff. 
Providing that unnecessary competition is not intro- 
duced, it may be said that branch factories of American 
manufacturers are welcome. Land is easily obtainable, 
but construction is costly, while skilled and unskilled 
labor is scare. Both classes of labor are inclined to be 
restive and to strike on the least provocation, but it 
should be noted that where welfare movements have 
been established comparatively few labor disputes have 
taken place. 

When making shipments to Australia the details in 
regard to the usual size and weight of the packages 
containing any particular articles should be ascertained 
from the importer and these instructions should be care- 
fully followed. The primary consideration of the Amer- 
ican exporter must be safety of carriage. As all import 
duties are ad valorem and not levied on gross weight as 
is frequently the case in Latin-American countries, there 
is no reason for the manufacturer using too fragile a 
container for his goods in order to save weight and 
reduce the duties. 

Care should be taken to make the packages as compact 
as possible as freight is generally charged on cubic 
measurement. A neglect of this precaution may lead to 
loss of business. As an illustration of this point, one of 
the reasons given why English enameled-iron bathtubs 
have enjoyed a greater sale than the American is that 
they are packed in crates containing four or five tubs, 
while the American crates contain only three. Thus, five 
tubs from England pay no more freight than three from 
the United States. In order to obtain this closer nesting 
the English tubs are made with sloping sides. 

Special packing for animal-back transportation is not 
necessary in the case of goods shipped to Australia. The 
merchandise is discharged directly from the steamers to 
the docks and then taken to the warehouses by motor or 
horse-drawn trucks. If the goods have to be shipped 
back into the country, the transportation is by rail and 
breakage can only be avoided by the use of well made, 
strong cases, carefully secured. By taking these factors 
into consideration and following Australian methods of 
merchandising the American exporter can be assured of 
a constant growing market for his products in Australia. 


few vears having brought large 
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Medical Aid Under the Compensation Acts 


By CHESLA C. SHERLOCK 





The attitude of the law toward the subject of 
medical aid for industrial workers is, in general, 
quite well defined. Who has the right to choose 
the physician to attend an injured man, the com- 
pany or the employee himself? The subject of 
operations arising from industrial accidents is 
often misunderstood; the author 
covers such matters fully. 


another point 





HE liability of the employer to furnish medical 

aid to injured workmen is absolutely fixed by the 

Workmen’s Compensation Acts. There is no escape 
from it. This liability attaches even before the liability 
to pay compensation does. 

It attaches even when there is no liability under the 
law for the payment of compensation, for many work- 
men are injured sufficiently to require medical treat- 
ment, but are not incapacitated from earning wages, 
within the meaning of the law. People receiving 
injuries of this class are not entitled to cash compensa- 
tion from the employer, but they are, nevertheless, 
entitled to medical aid at his expense. 

The liability for the payment of compensation and the 
liability for furnishing medical aid, while springing 
from the same root of liability in the law, are not in any 
sense to be considered as dependent on each other. 
Many employers feel, and rightly so, that unless they 
are liable for the payment of compensation arising out 
of an injury, they are not liable for medical treatment 
beyond first aid; but the converse of this is not like- 
wise true, as many would suppose, that, unless they were 
liable for medical aid, they could not be held for com- 
pensation payments. 


MEDICAL AID MusT BE PROVIDED 


These things are not true, for the law provides, as 
the very first relief which the employer shall furnish an 


injured workman, medical aid. If the workman recovers 
rapidly and is back to work before the time fixed by 
statute for compensation begins, then such return to 
work relieves the employer of the necessity of paying 
compensation, but he is not relieved of the amount spent 
on medical aid furnished. On the other hand, the law 
feels that the workman has received sufficient compensa- 
tion for the injuries received, if he gets back to work 
before the statutory “waiting period” has run, in the 
form of the medical treatment furnished by the 
employer; and it strikes a balance and calls the account 
square. 

While it is not specifically provided in the various 
acts, it has come to be a part of the law by judicial 
interpretation, that the employer is liable for medical 
treatment, including first aid, at least, of all workmen 
injured in his employ, whether the workmen were 
injured under compensable circumstances or not. The 
employer cannot afford to take a chance and resort to 
snap judgment as to whether or not the workman was 
injured under compensable circumstances. He must 
assume that the workman was, for purposes of fulfilling 
the medical aid provision, and furnish first aid treat- 
ment, at least, without a question on his lips. Then, if 


investigation reveals the fact that the workman received 
his injury while outside the scope of his employment or 
through any of the means not recognized by the com- 
pensation acts, the employer, if he wishes to deny lia- 
bility, may notify the workman and withdraw his 
medical aid. 

The employer should ever keep in mind the fact that 
the injunction in the acts to furnish medical aid is 
not arbitrary, but in reality is a distinct advantage 
to him. 


COMPETENT MEDICAL AID REDUCES NUMBER 
OF SERIOUS CASES 


Competent and adequate medical attention at the 
right time reduces the number of serious cases to a 
minimum and often prevents more serious complications 
that might impose a real liability upon the employer. 
I need only to mention a common fruitful source of 
industrial loss which springs from apparently trivial 
injuries, and, usually, from a lack of proper medical 
attention at the right time. I refer to blood poisoning. 
I have witnessed many severe cases of blood poisoning 
among workmen, and in practically every instance, the 
trouble came from a slight scratch or cut which the 
workman considered as inconsequential and which he 
did not have properly dressed by the company 
physician. 

The liability to furnish medical treatment imposed 
by the compensation acts is placed upon the employer, 
not as an additional burden to be borne by him, or as 
an act of charity to the injured workman, but because 
it is legitmately a part of the cost of production, just 
as is compensation, and for the further reason that it 
is to the interest of the employer and of society to 
restore the workman to his normal usefulness at the 
earliest possible moment. This can be done only through 
the furnishing of proper medical aid promptly and 
without delay. 


CHOICE OF PHYSICIAN BELONGS TO EMPLOYER 


Naturally disputes arise as to the manner in which 
the medical aid shall be furnished. The law is not 
explicit; it does not go into detail. The employer 
provides a company physician and sends him when a 
workman is injured. The workman, on the other hand, 
is oftentimes suspicious of the company physician, 
thinks that he is working in the interest of the em- 
ployer and does not trust him. He wants to call his 
own physician, in whom he probably has more confidence, 
and then he wants the employer to pay the bill. 

Right here one can put his finger on the most fruit- 
ful source of trouble between employers and injured 
workmen under this section of the compensation acts. 
If the workman could be trusted to exercise that quality 
of judgment which the employer usually exercises 
(under state influence), then the courts might be more 
disposed to listen to the workman in his plea. Experi- 
ence, however, has demonstrated that the workman can- 
not be trusted to secure the most competent medical 
aid when he is entrusted with that privilege. He is 
an easy prey to quacks and quackery. Too often he falls 
into the hands of a disreputable physician who has no 
desire to hasten his recovery as much as possible, but,. 
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in order to fatten off the employer, merely cares to 
keep the patient on the road to slow recovery Then 
again, he may fall into the hands of some of the various 
faddists and cults who would experiment on him at the 
employer’s expense. 

The courts were at first undecided on this question, 
but they finally came to see that the only solution was 
to uphold rigidly the right of the employer to select 
the physician who was to treat the injured workman 
and to deny such right to the workman. The employer 
is the one who pays the bill. He is usually a man of 
affairs, and it is to his interests to get the workman 
back to his normal usefulness as soon as possible. Who, 
then, is more competent to select the physician? Be- 
cause of these considerations, he is more likely to 
engage competent medical skill to treat the injured 
workman than the workman himself would be likely 
to do. 

The employer, however, must post a list of the physi- 
cians he has designated to be called in case of emer- 
gency, and he must also give adequate instructions as 
to what must be done when it is necessary to make 
such a call. These instructions and this list must be 
posted in the place of work where the employees can 
have a chance to see them. In fact, the supreme court 
of Massachusetts has held that the mere posting of 
a list of physicians’ names without instructions is not 
a compliance with the duty to furnish medical aid, and 
that an employee may call his own physician in such 
a case and bind his employer therefor. 


EMPLOYER’S LIABILITY LIMITED 


The law usually puts a time limit upon the employer’s 
liability for medical aid, also a monetary limit. If the 
need for medical aid extends beyond these limitations, 
the employer is, of course, relieved of further liability 
and the injured workman must bear the additional 
expense necessary. Employers, however, do not hasten 
to absolve themselves of this medical liability, as a 
rule, if the workman is still in need of close attention. 
They realize that the better care he has the quicker 
he will recover from his disability and the sooner the 
payment of compensation will cease. Often the expendi- 
ture of a few dollars more for medical aid than that 
required by the statute will save many weeks’ com- 
pensation payment by shortening the period of dis- 
ability. 

The payment of money for medical aid has nothing 
whatever to do with the payment of compensation. It 
is additional to such compensation payments as may 
be required, and cannot be deducted in whole or in 
part from the compensation due. Likewise, it is due 
whether compensation is due or not. 


THE LAW REGARDING OPERATIONS 


When an operation is necessary to restore a work- 
man to his earning power or former efficiency, it is 
the duty of the workman to submit, if such operation 
is of a nature not ordinarily dangerous to life. Refusal 
of the workman to submit to an operation may have 


a great effect upon the employer’s liability under 
the acts. 
If the operation or treatment which the work- 


man refuses to submit to is a simple one, and such 
refusal greatly aggravates his condition and causes 
him to suffer a greater incapacity than he would have 
had he submitted at once, then the employer is justified 
in stopping compensation payment immediately. 
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The supreme court of Wisconsin tried just such a 
case and it ruled that the subsequent disability “is not 
proximately caused by the accident, but is the direct 
result of such unreasonable refusal.” The court added 
that to prolong or increase the disability by such refusal, 
“and thereby place the burden of his wrongful act 
upon society in general, is not only repugnant to all 
principles of law, but abhorrent to that sense of justice 
common to all mankind.” 

This situation, however, is vastly different if the 
operation is a serious one and threatens the work- 
man’s life. 


LAW DoES NoT REQUIRE ANY MAN TO SUBMIT 
TO SERIOUS OPERATION 


The law does not require any man to submit to 
an operation endangering his life, but he may do so 
of his own accord. If the workman refuses to have 
such an operation performed it is generally permissible 
to reduce his compensation payments to such amount 
as he would have received had the operation been 
performed and had it been successful. However, his 
payments cannot be cut off entirely unless all subse- 
quent developments are clearly the result of his refusal 
and in no way the result of the original accident. If 
his life would have been saved beyond a reasonable 
doubt by a prompt decision to accept the operation, 
there is room for debate. 

In Michigan such a case arose. The workman was 
urged to accept an operation immediately. He refused, 
but gave his consent the following day. The injury 
was to the intestines, but complications had set in and 
pneumonia resulted. As a result, the man died, and 
the employer claimed that he was not liable for the 
death, inasmuch as it had been caused by the refusal 
to submit to the operation when first offered. The 
court, however, took into consideration the fact that 
the workman was a foreigner and probably could not 
understand clearly what was meant, and held that it 
could not be said as a matter of law that his conduct 
was so unreasonable as to defeat the right of his de- 
pendents to compensation. 


RIGHTS OF THE WORKMAN IN CHOOSING A PHYSICIAN 


We have been assuming thus far in the discussion 
that the employer has promptly offered medical aid to 
the injured workman. But, where the employer fails 
to provide medical aid within a reasonable time after 
the injury a different situation arises. The workman 
then has the right to summon his own physician and 
he may bind the employer for the services so rendered, 
regardless of the fact that the employer did not select 
such physician. 

The time during which the workman may bind his 
employer for medical services rendered by his own 
physician is from the time of the injury, or a reason- 
able time thereafter, until such further reasonable time 
in which the employer might have furnished his own 
physician. If the employer supplies medical aid within 
any period of his disability, the workman must ordi- 
narily dismiss his own physician and accept the em- 
ployer’s, except in a case where a capital operation is 
necessary, in which instance the original physician will 
be retained throughout the case, unless it be shown 
that he is incompetent. 

It is generally held, in the case of an emergency, 
that if a physician other than the employer’s designated 
physician is called, whether by request of the injured 
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workman or by his fellows, the employer will be bound 
for the services rendered by such physician. It is 
generally held that the physician most quickly obtain- 
able must be summoned whether or not he be known 
to the employer or workman, and the employer can later 
turn the case over to the company physician, if he was 
not summoned in the first instance. 

The employer must furnish the medical aid imme- 
diately and he must offer it whether the injured work- 
man requests it or not. Employers are not relieved 
from the obligation by saying that the workman went 
home and did not ask for medical aid. The notice of 
injury of a workman to the employer is also notice to 
such employer to furnish such workman with competent 
medical aid. If the employer does not furnish it, within 
a reasonable time after the injury, and has said nothing 
about it, the workman has a right to call his own physi- 
cian and charge the bill to the employer. 


COMPETENCE OF EMPLOYER’S PHYSICIAN 


It will be noticed that the employer must furnish 
“competent” medical aid, and when he fails to do this 
he has, in the ruling of the courts, furnished no aid at 
all and the workman will be justified in procuring his 
own physician. In Connecticut it has been held that 
the employer did not furnish competent medical aid 
when he furnished a chiropractor. Said the commis- 
sioner : 

“The notion of competency, when embodied in a legis- 
lative act, connotes conformity to some prevailing stand- 
ard. There are numerous schools and cults 
enjoying limited patronage and making divers claims 
of ability to alleviate pain and cure disease, whose merits 
it is not necessary for me to consider. When 
the employer, operating under this statute, undertakes 
to provide an exponent of any such school or cult as 
‘competent,’ and the question of competency has to be 
passed upon by the commissioner, the measure of com- 
petency then becomes the prevailing standard of society, 
not the judgments or convictions of the employer, 
however sincerely or disinterestedly exercised. , 
While it is not without the limits of possibility that 
some person or persons, either by reasoning on theo- 
retical grounds or by experimentation, or even acci- 
dent, might discover a new and better method than 
that generally practiced and taught, such a contingency 
is highly improbable and the employer who under this 
act provides a practitioner of any such unusual method, 
contrary to the prevailing standards of society and the 
the injured employee, fails to conform to 
the act.” 


consent of 
the provisions of 
CHANGING OF PHYSICIANS 

It seems well settled that the time for the employer 
to bring his own physician into the case, where he was 
not summoned in the first instance for the emergency 
treatment, due to a failure to provide or an inability to 
procure, is at the end of the emergency treatment im- 
mediately following the injury. Employers must take 
into consideration the ethics of the profession as well 
as the rights of the injured workman. They cannot 
unnecessarily embarrass him or his chances of recovery 
by changing physicians in the middle of a necessary 
treatment or period of treatment, especially when the 
need for any such change at all rests upon their original 
failure to provide. 

If the employer fails to furnish a physician within a 
reasonable time, he cannot compel the injured workman 
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to discharge his physician and accept the treatment of 
the employer’s physician whenever the employer gets 
ready to furnish such treatment. The employer’s right 
to designate the physician does not extend this far by 
any means. In a California case it was said that the 
employer must take the initiative and that he must act 
promptly, else he will lose his rights and cannot there- 
after require the workman to change his physician. 


AMOUNT OF EXPENSE FOR MEDICAL AID 


The employer is liable for the reasonable value of 
all necessary medical services which grew out of the 
accidental injury. This has been held to include hospital 
treatment, first aid, dental work, and the further neces- 
sary treatments during the time limit specified in the 
statute, but within the maximum money amount allowed. 
It does not, however, include treatments rendered by 
unrecognized cults or schools, such as chiropractors or 
Christian Science healers. 

In Connecticut it was held: “The amount to be 
charged by the physician is not to be determined by 
what the insurance company or the industrial corpora- 
tion is able to pay. It is not to be determined by the 
physician’s estimation of the disposition and social quali- 
ties of the insurance adjuster or attorney. It is not to 
be determined by what the particular physician, whose 
bill is being considered, has been in the habit of charg- 
ing and collecting in like cases. A physician who is 
treating a compensation case is supposed to charge and 
collect from the employer or the employer’s insurer as 
much, and only as much, as the profession in general 
in his locality would ordinarily charge and collect from 
a workman of like standard of living if he was injured 
at home and had to pay his own doctor’s bill.” 


How TO APPEAL WHEN A PHYSICIAN OVERCHARGES 


If the employer feels that the physician has charged 
him too much for the service rendered, he has a right 
to appeal to the Industrial Commissioner or Commis- 
sion for an audit of the bill. Usually all that is neces- 
sary is to forward the bill to the authorities with a 
statement of the nature of the treatment rendered. 

The bill must be itemized. The employer 
liable for the maximum statutory charge ailowed in each 
case, but merely for the reasonable value of the services 
rendered, not exceeding said amount. 

The Iowa Industrial Commissioner has said: “When 
submitted for judgment, it is the statuiory duty of 
the Industrial Commissioner to pass upon bills for legal 
services and medical and surgical relief afforded claim- 
ants, Physicians should submit bills no larger 
than in case the same were to be charged against the 
workman himself. The idea, where it may obtain, that 
low fees are simply a benefit to a rich insurer should be 
abandoned, since he is able in the long run to take care 
of himself by an advance in rates and the excessive 
charge is simply a tax on consumption and society in 
general.” 

In closing the discussion, it is necessary only to cali 
attention to the fact that if nursing is necessary it may 
be considered a proper charge to list under “medical 
aid.” This will be determined upon the same test for 
reasonableness as other medical charges are. The em- 
ployee or members of his family, however, are not 
entitled to recover the value of their services while 
attending the injured workman at home, nor to charge 
the same to nursing expense when no hospital care or 
attention is necessary. 


is not 
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facturing concerns of the world. In the East 

Pittsburgh works alone eighteen to twenty thou- 
sand people are employed. Under the heading “Some 
Westinghouse Products,” published by the company, are 
mentioned such articles as automobile starting and 
lighting systems, circuit breakers, condensers, fuses, 
gas engines, generators, heating devices, lightning ar- 


“4 SHE Westinghouse Co. is one of the great manu- 
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or more graduates of the leading engineering schools 
are each year taken in under conditions approximating 
apprenticeship in order to recruit the engineering and 
administrative force of the company. 


SPECIAL TRAINING 
Considering these various programs more in detail 
we find that to efficiently handle the unskilled and 
partially skilled labor employed, an elaborate system of 
employment management 





is utilized. To facilitate 
this job-analysis cards have 


resters, electric lamps, locomotives, meters, ranges, 

rectifiers, rotary convert- 

ers, transformers, and ae? bee * wate , ; 
steam turbines. While this IV. The Westinghouse Electric 


is only a partial list, a 
glance will show that not 
alone skill but an immense 


amount of initiative and 
experimentation is neces- 


sary for developing and im- 
proving not only the prod- 
ucts but also their means 
of production. An organi- 


and Manufacturing Co 
East Pittsburgh, Pa. 


In this article the methods employed for training 
apprentices and machine men in the electrical 
industry are again taken up. The various fac- 
tors, such as selection, education, grading and 
promotion, which enter into the conducting of 
an apprenticeship program are all considered, as 


been prepared enumerating 
in detail the duties of each 
separate occupation in the 
plant, and a number is 
affixed to each occupation 
by which foremen can make 
requisitions on the employ- 
ment department for addi- 
tional workers. Standard 
methods are used to reduce 





zation consisting of design- 
ing and organizing engi- 
neers with a supply of 
labor of specialized effi- 


well as 
graduate engineers. 





Americanization 


(Part III was published 


and the training of 


labor turnover, one of them 
being transfer, which is 
employed when work slack- 





on Oct. 21) 





ciency is not alone sufli- 
cient. To these two important groups there needs to be 
added the third type of workman, not with the highly 
technical training requisite in the engineer, but equipped 
with the practical all-around shop knowledge that will 
enable the attacking of problems of machine operation 
and contro] with some probability of obtaining a solu- 
tion. This third type, the mechanic, must be given rec- 
ognition in the company’s organization. 

An examination of the educational department of 
the Westinghouse Co. shows that these three pri- 
mary differentiations of productive skill and intelligence 
are recognized by the management. Special training 
and various devices of expert employment management 
are practiced to produce optimum efficiency among the 
partially skilled and specialist labor groups. Carefully 
supervised apprenticeship and a flourishing technical 
night school provide the training and industrial educa- 
tion for the skilled or mechanics group. Finally, being 
one of the leaders among manufacturing concerns and 
requiring a large technical staff, some three hundred 


ens in one department and 
increases in another or when dissatisfaction develops 
between a foreman and one of his workmen. Before any 
employee is discharged or withdrawn of his own accord 
the department endeavors to arrange an interview to 
discover the real reason and, if possible, to adjust the 
matter amicably. 

At the present time an intensive training course is 
being conducted for stenographers. The students are 
already either experienced or fresh from the commercial 
schools, and they are given this special training pri- 
marily to acquaint them with company forms and prac- 
tices, as well as to give them acquaintance with technical 
terms peculiar to the industry. The course lasts from 
a period of a few days up to several weeks, according to 
the ability of the pupils enrolled and the demands made 
for stenographic help in the various departments. 

Similarly, recruits to the clerical force are provided 
with special training by the educational department 
upon requisition from the department by which they are 
employed. This may take the form of four hours per 
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week of instruction in matters directly related to the 
work, and is provided for both sexes. 

Of greater interest from a mechanical standpoint is 
the special training department or “vestibule school” 
the various machines. A 


inexperienced may in a few 


for operator-specialists on 
boy or young man wholly 

days to several! weeks be taught to operate a boring 
mill, lathe, or milling machine, and thus in a very short 
time reach the standard production-capacity when he is 
transferred to regular production work. A small depart- 
ment, segregated from the usual production floors and 
containing standard equipment, is provided for this 
purpose. None of the work is, however, of an exercise 
sort, but of a kind suited to beginners chosen from regu- 
lar production jobs. A similar training department is 
provided in winding and taping for female employees. 

APPRENTICESHIPS 

Concerning the organized apprenticeship and evening 
instruction provided for the mechanics or skilled crafts- 
men, we shall consider first apprenticeship, which has 
not waned in popularity either with the more capable 
boys, or with the plant’s administration, despite the 
existence of the intensive machine-training just de- 
scribed. This is due to the facts that a broader train- 
ing is provided and steadier qualities are proved by the 
willingness to forego standard production wages during 
a long period of training. A group of superior work- 
men is developed, who are assured of steady employment 
and later of preferment in the choice of foremen, super- 
intendents and ultimately even of executives. There is 
no break in the ladder of advancement to the boys who 
will take the all-around training. 

We find at the present time 198 four-vear apprentices 
employed in the East Pittsburgh works. These are 
divided as follows: 142, or 72 per cent, are in the 
machinists’ and toolmakers’ trades; seventeen, or 9 per 
cent, in the patternmakers’ and thirty-nine, or 19 per 
cent, in the electricians’ trade. There is, in addition, 
an opportunity offered for apprenticeship in pattern- 
making and foundry work in the Cleveland plant of the 
company, where ten apprentices are enrolled. 

An effort was made to discover the ratio of appren- 
tices to skilled men in the various trades, but with- 
out success, owing to the lack of a definition as to what 
constitutes a skilled man. For instance, thirty-nine 
electrical apprentices would, of course, be a very insig- 
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nificant number compared with the very large number 
of people employed on electrical work in the plant, and 
the same applies, though perhaps in less degree, to the 
other trades. One must recognize that in this plant, 
as in most large manufacturing concerns, much of the 
training, if provided at all, is in limited special. fields 
and does not conform to regular apprenticeship. “The 
latter is designed to produce a man with far broader 
knowledge than is generally required on the majority 
of production jobs.” 
APPRENTICES 
Approximately one-third of the 4-year 
spent in a special training section by the machinists 
and toolmakers and the remaining two-thirds in various 
sections of the works which provide facilities for broad 
experience. Fig. 16 shows an apprentice operating a 
milling machine on a job requiring considerable skill. 
There are, however, no special training sections for 
patternmakers or electricians, as in those trades it is 
believed advisable for the apprentices to learn their 
trades by working with journeymen in the respective 
Fig. 17 shows an apprentice at work on a pat- 
tern, while in Fig. 18 another can be seen wiring a 
switchboard. Definite schedules for transferring ap- 
prentices from one kind of work to another are adminis- 
tered by the educational department, in order to insure 
that each apprentice receives an all-around and balanced 


INSTRUCTION OF 


course is 


shops. 


training during his course. 

For all apprentices four hours per week during the en- 
tire course is given up to classroom instruction. Classes 
meet from 7 to 9 a.m. in the educational department 
for the study of mechanical drawing and practical shop 
problems. The textbooks for these courses have been 
compiled by the instructing staff, all problems used 
being those actually met in the shops. 

The instruction in mechanical drawing includes blue- 
print reading, sketching, layout problems, developments 
and tool design, Fig. 19 showing apprentices at work 
in the drawing room. In the course in shop problems 
instruction is given by means of problems in English, 
mechanics, shop system, costs, and the application of 
the principles of arithmetic, algebra, geometry, and 
trigonometry to shop work. Fig. 20 shows apprentices 
at work in the shop problem class. 

Two hours’ home work is required each week in 
addition to class work. Instructors in the apprentice 














APPRENTICE MAKING A PATTERN 


FIG. 17. 
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ELECTRICIAN APPRENTICE WIRING A 


SWITCHBOARD 


FIG. 18. 


school are selected from the engineering, drafting, and 
shop departments of the company. Because of their 
close contact with the shop conditions encountered in 
this particular industry these men are obviously par- 
ticularly well qualified to develop in each apprentice a 
correct understanding of the work involved and an 
appreciation of the relation between the various trades 
and the industry as a whole. 

As the method of training is similar, mention should 
here be made of the opportunities offered to those who 
wish to become draftsmen. They start as tracers in the 
drafting department, and are given a 2-year supplemen- 
tary course for six hours each week by the educational 
department. This instruction covers design problems 
involving various applications of mathematics, physics, 
mechanics, materials, shop methods, estimating and 
cost calculating in tool design. It also includes such 
special subjects as lubrication and bearings, heat trans- 
fer and ventilation and electrical machinery. The pay 
is somewhat better than for trade apprentices. 


WAGES OF APPRENTICES 


The pay of apprentices as in other progressive cor- 
porations, has shown considerable appreciation, both 
during and since the conclusion of the late war. On 
Jan. 1, 1920, the schedule stood as follows: 
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FIG. 20. CLASS OF APPRENTICES STUDYING SHOP 
PROBLEMS 
22c. per hour for the first 1,218 hours 
24c. per hour for the second 1,218 hours 
26c. per hour for the third 1,218 hours 
28c. per hour for the fourth 1,218 hours 
3lc. per hour for the fifth 1,218 hours 
35c. per hour for the sixth 1,218 hours 
39c. per hour for the seventh 1,218 hours 
44c. per hour for the eighth 1,218 hours 


This pay is based on a 48-hour week, or an average 
month of 203 hours. A period of six months is thus 
1,218 hours. 
THE SELECTION OF APPRENTICES 

The company takes much care in the selection of ap- 
prentices. For admission to the trade courses the 
applicant is required to be between sixteen and nine- 
teen years of age and possess the knowledge of English 
and arithmetic to be expected of a grammar school 














3 ee 
WEIGHT CHART FOR SELECTION OF TRADES 
APPRENTICES 

MENTAL WEIGHT 
(a) Two-year high school at 16 5 ( ) 
(b) Observation 5 { ) 
(c) General knowledge 5 ( ) 
(d) Attitude 5 ( ) 
(e) Self reliance 5 ( ) 
Totai 25 ( ) 
MORAL 
(a) Manners and habits 5 ( ) 
(b) Character 10 ( ) 
Total lb ( ) 
PHYSICAL 
(a) Appearance 5 ( ) 
ib) Activity 4 { ) | 
(c) Health 10 ( ) | 
Total 20 ( 7 
GENERAL IMPRESSION 
( Ta a ee i 
(bp Ce " n 10 ( ) | 
) M lal ay i r ) 
») Fi re t ( ) 
Total 2 ( ) 
MATHEMATICS 0 ¢ 
REFERENCE 5 ( ) 
Total 1 ) 
GRAND TOTAI 100 ( ) 
APPLICANT DATE 
COURSE INTERVIEWER... 
ACCEPTED » & CO3IM. CHECK 
+g yy) 2. COMM. CHECK 
CO CHECK 
AGREEMENT SIGNED 
FIG. 21. THE WEIGHT CHART USED 


BY THE COMMITTEE 
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graduate. For the electrician’s course, in addition, the 
applicant must have two years of high school training 
or its equivalent. Complete high-school training is 
ordinarily required for entrance to the drafting course. 

Every applicant is interviewed by two or more mem- 
bers of the company’s trades apprentice committee, 
usually the director of trades apprentice instruction and 
one of the foremen being included. In case of doubt 
or disagreement as to the suitability of a candidate he 
is turned over to one or two additional interviewers, 
whose judgment is final as to acceptance or rejection. 

Fig. 21 shows the chart used by the interviewers 
while judging the important characteristics of the 
applicant. Re-ratings by the committee are made at 
the end of each of the first three months of probation 
period, the entry being made in the space at the lower 
right hand corner of the form. If at this time an 
applicant is rejected for apprenticeship, the practice is 
to find other work for him in the plant for which he is 
more suited. The educational department is equally 
painstaking in its records of the boy’s progress in both 
his studies and shopwork, entering the amount of time 
spent in each of the distinct units which together form 
the complete course. 

An interesting method has been developed for reward- 
ing extra week the committee 
comes together, and at each meeting the records of all 
who eleven months of the 
apprentice year are brought to the attention of the 
The examines the records and 
grades the apprentices into four classes, A, B, C, and D. 
If an apprentice is placed in Class A, month is 
taken from his apprentice course, or in other words, 
he is permitted to begin immediately on his next year. 
If an apprentice should be graded as a Class A man 
ut the end of each eleven months during the 4-year 
apprenticeship, he would save one month each year and 
would finish his apprentice course four months ahead 
If he finishes his course as a Class A ma) 
accorded a higher rate as journeyma) 
B or Class ( 
man. At the present time, the rate per hour for Class A 
men is 3 cents higher than the rate for Class B men, 
and the rate for Class C men, 3 cents lower than the 
rate for Class B men. If the apprentice is placed in 
Class B, he will be required to serve his normal time. 
This includes the majority of the apprentices. 
If he is placed in Class C, he is notified that he must 
show an improvement, and if he should be so deficient 
that he is placed in Class D, he is either discharged or 
sent to the employment department for suitable work.” 
During 1919 thirty-seven were given Grade A rating 
among the trades apprentices and student draftsmen. 


proficiency. “Once a 


apprentices have finished 
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of schedule 
he will also be 


than he would if he finishes as a Class 
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THE TECHNICAL NIGHT SCHOOI 


The night school, which has been previously men- 
tioned, operated under the name of the “Casino Tech- 
nical Night School.” It is independent of the company 
in its corporate organization, though something over 
one-third of its revenue is provided by the company. 
Nearly half of its income, however, comes from fees of 
the students. The course in fundamental engineering 
principles costs $16.50 for each of the two terms per 
vear, the same fee being charged in the preparatory 
department, while in the foreign department the charge 
is $7.50 per term, and in the women’s department $12.50 
term. The imposition of so considerable a 


per fee 
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naturally limits the attendance to the more serious 
students. Consequently, the classes show a much bet- 
ter record for remaining through the course than is the 
experience of most night schools, the curve shown in 
Fig. 22 giving the results of a recent term. 

The enrollment is ordinarily less during the second 
term than in the first; but on March 1, 1920, it was as 
follows: 

Engineering department 372 
Women’s department 169 
Peparatory department pikcohrares 61 
Foreign department ua een te as 25 


627 


= 


The school, as its attractive announcement states, 
was founded in 1902. It is located in the several public 
schools maintained by the communities in the neighbor- 
hood of the Westinghouse industries, where the popula- 
tion is of course largely employed. However, admission 
is extended to all, regardless of occupation, previous 
education, or present place of employment. Only those 
have completed their elementary education 


who are 


WOMENS DEP’ T 
{ 
SS — eee eee 


| . | 


PREPARA TORY DEPT 


FOREIGN DEPT 








SHOWING ATTENDANCE AT HIé 
SCHOOL CLASSES 


CURVE 


allowed to enter the engineering course. All others 
must enter either the preparatory or foreign depart- 
ments. An interesting feature worth considering for 
our public schools is that, in addition to grading on 
reguiar courses, all students receive ratings on the per- 
sonal characteristics of judgment, thoroughness, per- 
sonality, reliability, initiative, and health. These ratings 
are not shown on the report cards which are sent to 
the students, but are retained on the permanent record 
card in the school office, where they may be consulted 
by the students and may be utilized in considering pro- 
motions. A faculty of approximately sixty-five, mostly 
technical graduates drawn from the staffs of the com- 
pany, together with the able administration, assures a 
high quality of instruction. 

The standard weekly schedule of the engineering 
course, from which no variation is ordinarily permitted, 
is shown in Fig. 23. Inspection trips to a dozen nearby 
industrial plants form a useful supplement to the regu- 
lar instruction, and an hour assembly is held every other 
week. At these assemblies talks are given by members 
of the board of directors, by some of the older engineers, 
or by prominent men. It may also be mentioned that 
graduates are permitted to make application and to 
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enter, if accepted, the one-year course for technical 
engineering graduates. Several are at the present time 
availing themselves of this privilege. 

That the school has been successful is shown by the 
positions held at present by the graduates of the course 
up to and including the class of 1919. A summary of 
the positions follow: 


Administrative . 2 Commercial 38 


Managers ‘ 8 Business asa 2 
Superintendents 5 Oil fleld development 2 
General foremen . 2 SSO 2 
Foremen 12 Clerks .. eo 
Engineering .... “er 72 Advertising writer... 1 
Operating and serv- ES errr 1 
ice engineers 24 Manufacturing trades 18 
Design and research Machinists ie aia r 
engineers : 18 Skilled workmen .... 9 
Consulting engineers. 1 Miscellaneous .. 7 
Supervisor .. 1 Farmers ile 
Draftsmen 10 Students nat Sa 
Tool designers 3 Lawyer ah its Seth ga da 1 
Teachers .... 2 \nited States Army and 
Inspectors 7 Navy . Re , 29 
Testers ... 6 Deceased 6 
Unknown 2 
Total 197 


This is a particularly satisfactory record when it is 
considered that the average period since graduation is 
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these latter classes appeal more particularly to the 
older men and between the two methods practically all 
non-English-speaking employees are reached. 

The aims of the classes might form a suitable pro- 
gram in any plant: 

1. Learn to speak, read and write English. 

2. Learn about the United States Government and how 
to become a citizen. 

3. Learn how to figure your pay by the different methods 
used in the works. : 

4. Learn how a big company like this is built up; where 
the money comes from to build it and pay wages. 


5. Learn how to help yourself by being of service to 
other people and working well with them. 

The success of the program may be gaged by the fact 
that during the past year 114 men were assisted in 
obtaining first papers and 153 their second papers. The 
secretary of the Americanization committee aids the 
men in every way and pays for the time of witnesses. 

(GRADUATE ENGINEERS’ APPRENTICESHIP 

To recruit the engineering and administrative staff- 
graduates of the leading engineering schools are taken 
into the works for a year of training 
on a basis similar to that of intern- 










































































a rtreas Glee ney eee ship for medical students. The num- 
wee! DAY WEDNESDAY FRIDAY . . 
Hours when - ber varies somewhat with the needs 
classes begin 5.45 p.m|6.45 Pp m_|7.45 p.m.]5.45 p.m,|6.45 p.m.]7.46 p.m.|5.45 p.m./6.45 p.m.]7.45 p.m. . s 
FRESHMAN YEAR. of the plant from year to year, but 
“SHMAN YEA 
; three hundred seems to be about the 
Shop — Shop _ <} Shop oe , . . 
ist Term Problems Pounary Problems ne Problems Poemantcal Dwing average number received. These stu- 
2nd Term Algebra Mechanical Drawing JAlgebra Mechanical Drawing |Algebr Mecha x dents spend several months in the 
SOPHOMORE YEAR shop acquiring experience and infor 
ua Worm — farectcn | Machine Shop fats Machine Shop [Algebra Machines mation regarding the company’s 
= cooweiry en products, personnel, and policy; and 
2nd T Phys ~~) Physics . ° 
pinches nat om [> = Ae x... they are then segregated into the 
JUNIOR YEAR specific branches which they expect 
lst Term Phys Electricity [Mechanics [BUSINESS frctectricity [Mecha ~rit to follow as their respective voca- 
, tions. There are three fundamental 
2nd Term } trical I, ratory Chemi stry{Electricity [Mechanics (Chemistry [I . e 
lines of employment open to them, 
—_ ee namely, design engineering, works 
TT. — Engineeriog ectr mS tort ee Bogineer , s 
ae ee m — [rrobiems \ 7 Electrical Laborat Probleme | S*€ ; management and sales. Approxi- 
and Term = [tiie | Steam Laboratory [insineme Metallurgy Electrical La | mately 40 per cent go into engineer- 
' ; Y fe 7 > 20 _ 
Students will be notified of assembly in auditorium ing, 40 per cent to sales, and 2( per 
This schedule is subject to change at the discretion of the faculty cent to works management. Special 


IG. 23. SCHEDULE OF CLASSES AT THE 
only approximately six years. It should also be borne in 
mind that the school has been of benefit to industry in 
general, since one-half of its graduates are now in the 


employ of companies other than the Westinghouse. 
AMERICANIZATION 


The company under consideration is one of the few 
among those investigated which had already awakened 
to the desirability of Americanizing its alien labor be- 
fore the dis-affection and unrest attendant upon the 
late war aroused the country to action. From the very 
beginning of the technical night school a course in 
English and civic education for the immigrant em- 
ployees has been in operation. Many have been taught 
English and encouraged to become citizens. There are 
twenty-five enrolled in this course at present, receiving 
instruction for three hours per night on three evenings 
per week. There are also provided free evening classes 
twice a week in sections of the plant employing a con- 
siderable number of foreign laborers. In these classes 
110 are enrolled and seven paid teachers are provided. 
While the more extensive course in the night school 
provides an opportunity for the ambitious young men, 


NIGHT HIGH 


schools are provided for the design 
engineers and sales students. These 
schools run for twelve weeks usually, during which time 
the student receives his pay but does no productive 


SCHOOL 


work. At the present time the pay is $90 per month 
for the first six months and $95 for the second six 
months. 


THE ORGANIZATION FOR EDUCATION 


Every one recognizes that the primary purpose of a 
manufacturing corporation is to get production. It is 
a newer conception that there may be an important 
secondary purpose in education, which may, moreover, 
minister profitably to the main object of producing 
goods. The staff used to effect this secondary aim 
needs to be as efficiently organized as for production. 
In the case of the company considered, the educational 
department has at its head a manager with a consider- 
able staff. For the graduate students and for the trades 
apprentices there is in each case a director, and for the 
two departments, a foreman in charge of schedules. 
Competent individuals from each field are detailed to 
handle tracing and drafting instruction and clerical 
and stenographic training, while the director of trades 
apprentice instruction supervises the English and 





AMERICAN 


Americanization work. The Casino Technical Night 
School has as president the manager of the educational 
department and as manager a man devoting his whole 
attention to it and to the somewhat closely related wel- 
fare work of providing noon lectures and directing the 
Valley Garden Association, which provides an oppor- 


tunity for employees who wish to raise vegetables. 

To provide the necessary co-operation with the pro- 
duction and employment departments, suitable inter- 
departmental committees have been created; and the 
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interest and support of the employees are fostered like- 
wise by committees, made up usually of those who have 
already benefited by the educational opportunities. 
Thus, there are enthusiastic committees of the alumni 
of the night school who solicit new students, and of 
naturalized immigrant employees who urge their coun- 
trymen to join the English and Americanization classes. 
The whole program seems to be conceived not as 
philanthropy or charitable paternalism, but as essential 
functions of a well-organized productive corporation. 


The Essentials of a Plant Safety Organization’ 


By W. E. WORTH 


Assistant Manager, Industrial Relations, 


EBSTER defines essential as “constituting or 

making that which is most important in a thing.” 

Our question therefore is—what are the most 
important things in a safety organization? To the 
speaker, there appeal seven prime essentials, and they 
are given in the order of their importance, namely: 

1. A sincere desire on the part of the management to 
reduce accidents. 

2. A willingness by the management to intelligently 
spend sufficient money to achieve results. 

3. A realization by the management that constant 
and intelligent effort is necessary. 

1. A man supervising the work who truly believes a 
safer operation is possible. 

5. An organized group of superintendents, foremen 
and workmen, all working to a common end. 

6. A definite policy and procedure adopted by man- 
agement and men, and that policy and procedure ad- 
hered to. 

7. Unflagging enthusiasm. 

If these seven prime essentials are accepted as a basis 
for your conduct the mechanics of organizations can 
readily be determined. Briefly, these are: 

Committees of foremen and workmen, organized for 
the sole purpose of assisting in carrying on the safety 
These committees should meet at stated 
intervals to discuss accidents and ways and means of 
prevention. Considerable discussion in the past has not 
settled the question of whether there should be joint 
committees of foremen and workmen, or independent 
committees. Either will produce results. 

Plant inspection by The 
should be given the privilege of making inspection 
(either jointly or independently) for the purpose of 
determining the possibilities of improvement in the 
methods of operation. Many valuable suggestions are 
received through the medium of these committees. 

The work of the safety organization should be based 
on standards. Have a proper standard for men, methods 
and machinery. From lack of proper standards arise 
accidents. 


propaganda. 


committees. committees 


There is a cause for every accident. Find it. If men, 
educate them; if methods, correct them; if machinery, 
surround with proper safeguards. It is very impor- 
tant that you devote considerable time to these three 
factors. Regardless of the enthusiasm you may arouse 
for safety work, if the three above mentioned factors 
are not controlled, definite results cannot be had. 


*Delivered before the A B C Session of the Ninth Annual Safety 
Congress of the National Safety Council, Sept. 28, 1920 


International Harvester Co. 


Educate the foremen as well as the workmen. The 
foreman is your mainstay in accident prevention. 

In the process of education of the workmen, particular 
attention should be given to the new man. He should 
be given a thorough schooling in safe practices by the 
foreman or one of the older employees in his depart- 
ment. Too much attention cannot be given to this work. 

An analysis of the personal injuries and damages to 
machinery will show (at least it has been my experience) 
that a very large percentage of the cost is the result of 
failure to instruct and introduce the new employee. 

Safety committees should have as members men who 
understand the various languages spoken in the plant, 
thereby conveying what you are trying to accomplish by 
spoken word to all the employees. Creating enthusiasm 
for safety work among those employees who do not 
speak the English language is of very great importance. 
When once they are convinced that here is a service 
which will benefit them personally, it is surprising the 
results that can be obtained and the suggestions which 
they will make. For that reason, it is, as before stated, 
very important that you have competent men speaking 
foreign languages on safety committees. 

3ulletins should be interesting and easily understood. 
In addition to the bulletins which you receive from the 
National Safety Council, you can well afford to give 
considerable thought and time to devising bulletins of 
local and plant interest. Make these bulletins dignified 
and illustrate them in a way that is effective. 

Safety signs should be liberally used. Make the word- 
ing brief and give it a “punch.” The argument may be 
advanced that these signs are not read. The fact re- 
mains, however, that the secret of advertising is repeti- 
tion. A multiplicity of signs results in a continuous 
affirmation of the importance of playing safe. Affirma- 
tion and repetition result in contagion. It is therefore 
important to use as many signs as consistent. 

Every practical suggestion should be put into effect. 
If a suggestion is not used, it will pay to spend sufficient 
time to properly explain the reason. If it is not con- 
venient to personally explain to the employee, then an 
acknowledgement of the suggestion and an explanation 
should be made by letter. However, it is much more 
satisfactory to personally discuss the matter with the 
man. An employee will very soon discontinue making 
suggestions if he is not acquainted with the fact that 
his suggestion has been considered. On the other hand, 
if the suggestion is acknowledged even though not used, 
it will be an inspiration to make suggestions in the hope 
that some day he will make one that is practical. 
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Comparative statements of injuries can be used to 
great advantage in creating departmental or works com- 
petition. There has been considerable discussion in the 
past as to the basis for computing these statements. 
That, however, is a matter which should be worked out 
to the best advantage in your particular industry and 
condition. If it produces the desired result, the method 
of computing the statistics is immaterial. 


INVESTIGATE ALL ACCIDENTS 


Every accident, particularly those of a serious nature, 
should be thoroughly investigated and the cause de- 
termined. Accidents which are the result of the failure 
of men, material, or methods, should be brought to the 
attention of those concerned, and wherever possible 
bulletins should be issued telling the cause and how the 
accident might have been prevented. 

Solicit the assistance of the folks at home, the prin- 
cipals, teachers, and children in the school and of the 
community as a whole. The work within the plant is 
materially affected by the conditions existing outside 
the plant. You can well afford to give a reasonable 
amount of time to the education of the citizens in your 
community. This will be reflected in the conduct of the 
men in the plant. 

Continually bring to the attention of your employees 
that it is not necessary and is very foolish to take a 
chance. The chronic chance taker should not be allowed 
to associate with men and women who are making a 
conscientious effort for a safer operation. 

Diversify your methods of appeal. If it is true that 
“variety is the spice of life,” so also is it true that 
variety contains enthusiasm in this work. At no time 
can the organization charged with the responsibility of 
a safer operation consider that it has reduced acci- 
dents to a minimum. You must keep everlastingly at 
the work. 

Behind the mechanics of a safety organization there 
lies the spirit of the movement. Your manager is 
primarily interested in producing a profit out of the 
business and is a busy man. It is your duty, therefore, 
to keep him advised by means of proper statistics and 
reports of the benefits arising from this organized effort 
to make your plant a safe place to work. Keep him 
advised of the human side of the work. The benefits 
therein are numerous and unending. You must ever 
maintain in him a sincere desire to reduce accidents. 
Show him the importance of spending money to safe- 
guard dangerous places and correct improper practices. 


ETERNAL VIGILANCE IS THE PRICE OF SAFETY 


Demonstrate to the management the need of constant 
effort—“Eternal vigilance is the price of safety.” You 
must absolutely believe in the work, and maintain per- 
sonal enthusiasm as well as the enthusiasm of your 
co-workers. Keep your supervisory group working for 
a given result. Running around in a circle may be good 
exercise, but we get nowhere. It is therefore necessary 
to give them a definite goal for achievement. If the 
goal is reached, you can always set a new mark. 

The men who are making the goods that pay the 
wages and produce a profit necessarily give first thought 
to production. By making constructive suggestions as 
to safe practices, you can build a safety organization 
that will produce the desired result—namely, a minimum 
of accidents by a safer operation without interference 
to production. 
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Properties of a Non-Magnetic, Flame. 
Acid, and Rust Resisting Steel* 


By C. M. JOHNSON 
Director of Research Department, Crucible Steel Co. of America, 
Pittsburgh, Pa 

The steels here described were studied by the author 
for a period of a year or more with a view to producing 
a steel that could be forged, rolled or sheared in thick- 
nesses of 0.01 to 1 in. or more, and that offered the 
maximum resistance to the attack of the oxyacetylene 
flame. It was also demanded that the steel be machin- 
able and that holes could be drilled in it. As the 
results now stand, a steel has been produced that has 
certain unusual properties which are briefly described 
as follows: 

NON-MAGNETIC PROPERTIES.—As to the non-magnetic 
features, a permanent horse-shoe magnet that is capable 
of suspending in the air a 500-gram weight, will attract 
only the finest particles. Or, if a piece of the steel be 
shaped into a compass needle supported on a needle- 
point bearing, it is attracted but slowly if a magnet of 
the size mentioned be brought to within a distance of 
about one-half inch of the end of the needle. 

The following report was received on these steels: 
“Neither the Esterile nor the Leibling apparatus 
showed any indication that either grade No. 1 or No. 3 
could be magnetized in the natural bar or after quench- 
ing in oil or water from 1,900 deg. F. 

“The permeability with respect to air is 1.04, and after 
oil treating 1.05 (H. Max. 300). The residual magnet- 
ism after charging did not exceed 4 lines per square 
centimeter. Both of these samples in all three condi- 
tions can be considered non-magnetic.” 

It has been noted that prolonged heat will cause an 
increase in its attraction by a magnet. The cumulative 
effect of many hours heating at the most favorable tem- 
perature is being studied further. 

Rust RESISTANCE.—These steels will remain for many 
days immersed in ordinary drinking water without de- 
veloping any rust stains. In making such tests all roll 
or hammer scale must be removed as the action of water 
on scale causes rust stains. They show the highest re- 
sistance to all fruit acids and staining in general. 

Table I shows the resistance to acids of the non- 
magnetic, acids, flame and rust resisting steel compared 
to some other metals and steels. The metals were in 
sheet form and immersed for 24 hours at room tem- 
The loss in weight is given in milli- 
These tests 
were made in samples from which all scale was removed, 


perature in acids. 
grams per square inch of exposed surface. 





\fonel metal 
High Cr steel 


TABLE I LOSS OF WEIGHT WHEN IMMERSED IN ACIDS 
Non-Magnetic, Flame, Acid and Rust Resisting Ste 
Giacial 20 10 3? Hit 
Grads (cet HesO4 Hes(4 HN 19 
No.2-2 oil 2000° F 0.15 85.9 0 8 0.93 67.1 
No. 2-2 0 26 86.1 68.3 0. 2¢ 9 2 
( r Metals and Steels 
(;lacia 20 10 32 HC! 
Grade ( Her('4 Hes HiN¢ 19 
High Cr Ni stee 7.93 1045.0 111.3 0.27 462.8 
High Cr Si steel 0.00 2180.0 . 0.50 
25 per cent Ni steel 7.81 9 0 11 O 1683 00 22.3 
8 per cent Si stee 13.80 41 41 3459 00 19.0 
Wrought iron 19 30 11 22 490 0 1715.00 261.5 
Copper steel 12 20 1% 3 73.4 r12 . 2 ? 
) 70 l 3 21 
) 











*From a paper read at the convention of the American Society 


for Steel Treating, Sept. 15, 1920. 
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It is an interesting fact that in some of these grades, 
the scale is dissolved by glacial acetic acid, discoloring 
the acid, whereas the steel from which the scale has 
been thoroughly ground off will show no loss of weight 
and will not discolor the acid. 

TENSILE STRENGTH—Table II gives values for the 
tensile properties of the steel. 


rABLE Il TENSILE VALUES OF THE RESISTANT STEEI 


Limit Strengt F rr el 
107,270 146, 871 t. condition 





This class of steel has an extraordinarily high reduc 
tion and elongation at temperatures that would burn 
anything but high-speed steels. 

Grade 2 attracts attention in this respect, that 
even at 2,450 deg. F. the reduction is 69.3 per cent, the 
elongation 65 per cent in 2 in. and the tensile strengt} 
103,090 lb. Grade No. 3 at 2,200 deg. had a reductio 


; 


FRONT END * 6§6-PASSENGER SHIP 





t 64.5 per cent, an elongation of 50.5 per cent and a ten 
ile strength of 111,170 lb. per square inch. 

RESISTANCE TO FLAME.—The steel when attacked b) 
the oxyacetylene flame requires twenty times as long 
to melt a hole through it as it does to melt a hole throug! 
ordinary steel. 

High chromium steel after 30 minutes exposure t 
oxidizing flame in a gas furnace at a temperature otf 
2,000 deg. F. loses 520.5 milligrams per square inch ot 
exposed surface. The flame-resisting steel suffers onl 
i slight staining and a slight gain in weight per squars 
nch after many hours heating at 1,900 to 2,000 deg. F 

lable III shows resistance to scaling of the nonmag 
ietic, acids, flame and rust resisting stee! compared 
vith some other metals and steels. The specimens were 
yround smooth, weighed and measured, then heated te 
1,150 deg. C. for one-half hour in a gas furnace, cooled 
in air, weighed again and the loss or gain in weight 
aleculated to milligrams per square inch. 


TABLE Ol 


Gradk 
Monel meta 
96%, Nickel 0 cde 
High Cr-Ni St in ? : rit VWoTtor ND COCKE! 
Grade A Ste« \ ? 
High Cr Ster 
Copper Ste 


Building Airplanes for Local Use 


I. B. RICH 


Kividence of the increasing interest in airplane wor] 
an usually be found in most sections of the country it 
we look in the right places. Two small shops it 
Venice, Cal., a suburb of Los Angeles, are now building 
special ships for local work. Figs. 1 to 4 show a six 
passenger biplane with about 50 ft. wings in the shop 
of the Pacific Aero and Supply Co. 
This is twin motored plane, two of the old reliable 
Curtiss OX-5 motors developing about 100 hp. each, 
being installed as shown. The motors are mounted 
hetween the wings, on each side of the control fuselage. © ee 
Figs. 2 and 3 are side views showing the fuselage top- tr ‘| SSTRUMENT EQUIPMENT’ 
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cover in place. These views also show the windows in 
1 : ere _———tSsSC=“‘éthH@:«éCOdY' «OY passenger compartment, though the wicker 


| Wil seats are not very distinct. The mounting for the 


motor is also shown very clearly as well as the radiator 
‘1G. 5. STEEL AILERON FRAME 





and the landing wheel and strut. 

The interior of the pilot compartment, with a view 
of the instruments, is shown in Fig. 4. The board 
includes a tachometer, a Navy type compass and a 
banking indicator, while on the center post of the sash 
is an air-speed indicator. The instruments, with the 
exception of the tachometer, are all special designs of 
the Pioneer Instrument Co., of New York. 

Nearby is the shop of W. D. Waterman, who was 
an experienced flyer and instructor during the war 
He was building a modified LaPere plane for local use 
at the time of my visit. This has now been completed 
and is a _ beautiful example of aircraft building 
One of the modifications in this plane is the steel 
framed aileron shown in Fig. 5. This view shows how the 
aileron is built up and the part which oxy-acetylene 
or are welding plays in modern construction of all 
kinds. It will be noted that the braces each side of the 
‘enter are plain, while the center one is reinforced 
these parts being shown in detail in Figs. 6 and 7. 

The remaining views show special fittings, sheared, 





= 

















punched and drawn from flat stock and welded. Fig. 8 





is a curved arm for operating the aileron and consist 
yf two flat sides and a center distance and stiffening 





piece which is shown at the left and illustrates a simpl 
way of building up a very stiff and substantial fitting 

Another fitting, for hinging the aileron to the wing 
proper, is shown in two positions in Fig. 9. It is also 
built up and welded around the tube which forms the 
hearing. 

The last fitting, Fig. 10, is a very substantial tail 
skid frame which is an excellent piece of sheet metal 
work. The long, tapering side fits up against the lower 
side of the fusilage frame, while the tail skid itself 
fits in the opening at A and is supported by the whole 
length of the lower floor of the fitting. This fitting is 
a particularly good job of sheet metal work where 
parts are shaped by hand because of the small produce 








tion required. 
Mii. & AILERON CONTROL ARM 





How Is the Light in the Drafting Roomr 
By WILLIAM H. KELLOGG 


In vour recent editorial referring to what the real 
meaning of the term “production man” is, you men- 
tioned the benefits and advantages that are gained by 
— beautifying the surroundings of the factory with flowers 
MiG. %& HINGE FITTINGS and the like. There can be no doubt that such things 
have a tendency toward increased production and the 
writer believes that they should be encouraged by all 
means. There is, however, a suspicion that among some 
of those so-called production engineers the tendency 
is to follow that idea too literally. 

This suspicion is suggested by the fact that at the 
plant of a certain large manufacturing concern there 
is a beautiful array of grass, flowers and fountains 
over its grounds as well as many other things that 
show the good-will of the employers in their effort to 
make the workers comfortable and happy, while on the 
other hand many obvious points of efficiency are over- 
looked. 

For instance, in the drafting room, which covers a 
vast area of floor space, the tables, inadequately small, 
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are crowded together, the majority of them placed in 
the middle span furthest removed from the daylight, 
while a larger number of files and storage cases are 
located near the windows. Then to add to the bad con- 
dition there is a lack of sufficient attention to keeping 
the light circuits in order with the result that the 
draftsmen sometimes go for days without enough light. 

It is a matter of general observation with the writer 
that this question of proper lighting is a thing sadly 
neglected in a large number of drafting rooms. Can 
it be that the average employer supposes that it is 
well enough to wait until a draftsman calls for light 
before it is supplied to him? If such is the case, the 
employer is the loser, for the work of a draftsman 
cannot be easily measured, and he will, naturally and 
sometimes unconsciously lag with his work when he 
finds it difficult to see plainly. 

The basis upon which efficiency methods rest, accord- 
ing to Mr. Taylor and perhaps many other modern 
engineers, is in relieving the worker of the necessity 
of providing those conditions which are needed for the 
For this reason such matters as light 
provided 


best results. 
and space should be as carefully and freely 
as oil is provided for a machine. 

I suggest that all who are concerned with the man- 
agement of drafting rooms make a few observations 
and see if the writer is not justified in calling atten- 
tion to these small but important points in drafting- 
room economy. 


Tools for Boring a Seat for a Ball Joint 


By FRANK A. STANLEY 

The ram, or slide, of the heavy punch presses made 
by the Gilro Machine Co., Oakland, Cal., is operated by 
ball-enced connections from the crankshaft fitting in 
spherical seats formed half in the top of the slide and 
half in caps attached thereto. The slide and cap con- 
struction is shown in Fig. 1, the caps being lifted from 
their places to allow the interior of the spherical seats 
to be seen. 

These spherical seats are bored in a drill press with 
the aid of a pair of special cutter bars, Figs. 2 and 3. 
The roughing bar is fitted with a pivoted cutter head 
which is operated by a scroll ended plug engaging with 
teeth on the cutter head. 








THE SEAT FOR THE BALL 
AND THE CAPS 


THE SLIDE, SHOWING 
ENDS OF THE ARMS, 
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Both roughing and’ 
finishing bars are 
operated in a bushed 
jig, shown in the 
background of Fig. 
1 and in place for 
operation in Fig. 4. 
It is bolted by eight 
screws to the top of 
the slide in exactly 
the same way that 
the caps are after- 
wards attached for 
service. The rough- 
ing tool bores the 
seats practically to 
completion in one or 
more cuts; the second cutter being really more in the na- 
ture of a flat, spherical formed reamer. The first boring 
bar is fitted witha flexible or floating holder for the driv- 
ing shank so that alignment of the bar is always secured 
when once it is slipped through the guide bushing. 

The cutter is a single pointed tool secured by a set- 
screw in the swiveling head. The latter is pivoted to 
revolve about its axis when the scroll spindle is turned. 
With the cutter adjusted around toward the midway 
position the entire head slips easily into the bushing. 
The action of the scroll member on the cutter head teeth 
is practically the same as that of an ordinary chuck 
scroll upon the teeth at the back of the chuck jaws. 

The finishing tool, or flat reamer, is 2 in. thick and 
offset across the center as seen in Fig. 2 so that the 
cutting edge arcund the circle is always in the central 
plane of the cutter bar, thus assuring the correct form 
to the finished seat. 





THE BORING TOOL AND 
USED IN MAKING 
BALL SEATS 


FIG. 2 
REAMER 
THE 





ANOTHER VIEW OF THE TOOLS 














BORING TOOL IN OPERATION, SHOWING 


HOW THE JIG IS USED 


FIG. 4. THE 
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What Is the Difference Between Roller and 
Ball Bearings? 


By A. DANIELSON 





Bearings characterized by rolling rather than 

sliding action are usually classed as either “‘ball’’ 

or “roller” bearings with attendant confusion due 
to the many varieties of both types. The author 

offers suggestions for a definite classification of 
these two types. 





seded by a rolling friction, i.e., in “anti-friction 

bearings,” there are to be found rolling elements 
of widely varying shape. The early types of anti- 
friction bearings were either ball bearings or roller 
bearings. Some of the reasons for employing balls in 
bearings were, no doubt, that balls can be manufac- 
tured comparatively easily and cheaply and that the 
ball need not be 
guided in the 
bearing but may 
be allowed to roll 
on any of its peri- 
pheries, which 


|: BEARINGS where sliding friction has been super- 











done unless all other ways fail. Examples of types 
intermediary between ball bearings and roller bearings 
are shown in Figs. 2 to 5. These have all been obtained 
from various letters patent and have been selected not 
with a view to their suitability for bearing purposes or 
any other practical points, but solely on account of the 
interest which may be attached to their attempted 
classification. 

An examination of Figs. 2 and 3 raises a doubt as 
to their proper classification. In these bearings the roll- 
ing elements can not rotate freely, inasmuch as their 
axis of rotation is predetermined and unalterable. The 
bearing in Fig. 2 may always have to be considered 
an intermediary type, as it has, alternately, ordinary 
balls and other shapes of rolling elements which may 
be considered as either balls or rollers. 

The design shown in Fig. 4 can hardly be classified as 
a ball bearing, 
unless ball bear- 
ings are defined 
as anti-friction 
bearings, the roll- 
ing elements of 








simplifies the con- which have spher- 
struction of the ical working sur- 
bearing. Roller faces. Fig. 5, 
bearings have |: unquestio nably, 
from the start must be classified 
been competitors ; as a roller bear- 
of ball bearings =| 4 ing, as in this 
in carrying heavy = design the rolling 
loads. In the early 18.2 FIG. F elements do not 
roller bearings FIGS. 1 to 5. SEVERAL VARIETIES OF ANTI-FRICTION BEARINGS have a_ spherical 
cylindrical rollers Fig. 1. Roller bearing with point contact. Fig. 2. Bearing with both balls and rolling form. If con- 

elements. Fig. 3. Axis of rotation unalterable. Fig. 4. Rolling elements with spherical sideration should 


were employed. 
mainly for the 
sake of ease of manufacture. A supposed distinction 
between ball and roller bearings which has often been 
mentioned, is that balls have a point contact on the 
raceway, whereas rollers have a line contact. This 
distinction will not hold in all cases, however, as there 
are now existing types of bearings which unquestion- 
ably must be classified as roller bearings, but which 
have a point contact, as for example the bearing shown 
in Fig 1. As a matter of fact, the two kinds of bearings, 
while originally distinctly different are today not so 
easily recognized or classified on account of the ex- 
istence of several types intermediary between the two. 
For several reasons it is highly desirable that a clear 
definition be recognized for the classification of an 
anti-friction bearing. 

This classification can be accomplished in three differ- 
ent ways; namely, (1) so that only bearings having 
whole balls rotating freely around any axis are called 
ball bearings and all others roller bearings, (2) only 
those having cylindrical rollers are called roller bear- 
ings and all others ball bearings, (3) ail intermediary 
types are classified each on its own merits. Still another 
way out would be to introduce a new name for the 
class of debatable types, which, however, should not be 


working surfaces. Fig. 5. 


Rolling elements not having spherical form 


now be given to 
the question of the proper place for a line to be drawn 
between ball bearings and roller bearings, without vio- 
lating either the established language or the laws for 
logic reasoning, it would be found that if the second 
of the above-mentioned ways of classification were 
adopted, and only bearings having cylindrical rollers 
were to be called roller bearings, a number of absurdi- 
ties would follow. There are many types of bearings 
with conical rollers, or rollers having a concave contour 
which cannot possibly be called ball bearings, but whose 
rolling elements cannot be simply or unquestionably 
defined. 

Now, should the other extreme be resorted to, and 
ball bearings be considered to include only those anti- 
friction bearings where the rolling elements have a 
spherical form and can rotate freely on any axis, all 
others being called roller bearings, then no absurdities 
are encountered. Thus it would not be absurd to term 
the type in Fig. 3 a roller bearing. For this 
then, it can be stated that it is easier to logically 
define the ball bearing than the roller bearing. 

The question now remaining is: Would it be well 
to extend the definition of the ball bearing so as to 
comprise in it all anti-friction bearings having rolling 


reason 
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elements with spherical working surfaces? In that case 
there would be encountered the difficulty of determin- 
ing whether a surface be spherical or only nearly 
spherical. Cases could be conceived where it would be 
necessary to take apart a bearing and to resort to 
instruments of high precision in order to establish its 
classification. The line between ball bearings and roller 
bearings would then be determined not by the con- 
structive features of the bearings but by the dimension- 
ing of the rolling elements. The same difficulty, onl) 
to an even greater extent, would have to be met, if the 
definition of the ball bearings should be still further 
extended to include those bearings having rolling ele- 
ments with a nearly spherical surface. It seems, 
therefore, that it would be most closely adhering to the 
original meaning of the expression ball bearing, as well! 
as being most logical, to define the ball bearing as an 
anti-friction bearing having its rolling and carrying 
elements of a spherical form and free to rotate around 
any axis. All other bearings having, for rolling ana 
earrying elements, bodies of rotation, should then be 
classified as roller bearings. 

Applying this definition, then, the types shown in 
the five illustrations should all be classified as roller 
bearings. 


What Is a First-Class Machinist? 
By R. MCHENRY 

There has been much discussion in recent numbers 
of the American Machinist as to “what constitutes a 
high-grade machine” and as to just “what is a machine 
tool,” and the subjects have been very ably handled. A 
kindred problem that seems to be puzzling many em- 
ployers and employees at present is, “What is a first- 
class machinist?” 

One shop manager used to say to prospective help, 
“No, I don’t want a first-class machinist, I want a 
good man.” It is evident that the term “first-class 
machinist” meant little to him. In another case a work- 
man stated that he was a machinist and rated first- 
class. On being asked about his recent work, etc., he 
said he was a first-class turret man. As the shop in 
question had no turret lathes or prospect of acquiring 
any, this “first-class man” could not interest the fore- 
man. 

In this age of specialization it seems hard to place a 
man without first obtaining his life history. For in- 
stance: men employed in machine shops are usually 
spoken of as machinists. Many of these, however, have 
served no time at the trade; but as operators of cer- 
tain machines they are much more valuable than some 


journeymen who have spent a lifetime in various 
branches. 
Because a man is efficient only in the cutting of 


gears, he can hardly be classed with the “all-round” 
mechanic, and yet, the “all-round” man, while consid- 
ered goud on a large variety of work, very likely would 
be unable to figure out and cut a simple pinion. 

During the war, a workman became connected with 
a shop which was having the usual difficulties with 
inexperienced help. After the settlement of their con 
tracts this machinist sought work at another local plant 
doing a high class of work. He was reluctantly hired 
and given more or less rough repair work, etc. The 


foreman later remarked with surprise that the new man 
seemed to carry through every job he was given in 
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some way or other. He was then told that the man 
in question could claim an experience nearly as general 
as himself and had worked for vears in factories build- 
ing various kinds of machinery. 

Some shopmen have all their work laid out by drafts- 
men and detailers, even to the finish of machined sur- 
faces. Others are expected to build entire machines 
from a mere pencil sketch and a survey of the castings. 
All seem to the lay public to be in the same category. 

A marine mechanic often finds difficulty in a shop 
on land. Also many men employed by steel mills, ship- 
vards, railroads, etc., and rated high as machinists, make 
a much different impression on manufacturers of type- 
writers, firearms, and electrical apparatus. 

Advertisements for “first-class machinists” are nu- 
merous and men claiming the title are legion; but just 


what is a “first-class machinist?” 
Efficient Pattern Making 
By M. E. DUGGAN 
The other day while at the foundry, my attention 


was called to a pattern that for artistic finish had most 
other patterns wiped off the map, but there was a doubt 
lurking in the mind of the molder as to whether or not 
the pattern could be molded. Upon my return to the 
rolling mill I picked up the American Machinist, issue 
of Sept. 9, 1920, and read upon page 516 the very 
interesting and instructive article entitled “Efficient 
Pattern Making,” by E. A. Dixie. 

Mr. Dixie describes, with the aid of illustrations. 
how the foreman pattern maker made, in one day, a 
pattern from which a satisfactory casting was pro- 
duced. Ordinarily this pattern would have required 
from six to seven days to make in the regular way. 

In the first instance the pattern maker is an artist: 
the foreman pattern maker referred to by Mr. Dixie 
is a “mechanic.” He knows foundry and molding prac- 
tice. If he did not know molding practice and how far 
he could go in making a cheaply constructed pattern 
with the material at hand, he would have made the 
pattern in the regular way and by so doing, held up 
the job six or seven days. Let’s have some more of 
this, Mr. Dixie, it’s good stuff. 

Speaking about “service” in the pattern shop, the 
following might be of interest: A spur gear 6 ft. 6 
in. in diameter, 5 in. face, 6 arms, and bored for a 53- 
in. shaft, broke. The machine must be kept going 
and producing. What was to be done? Make a new 
pattern, or section of a pattern; or send out of town 
to have a new gear made? 

A knowledge of molding practice helped to solve the 
question. What was done is worth knowing in a 
“pinch.” A search of the pattern loft in a nearby 
machine shop resurrected an old discarded pulley-arm 
core box, 6 ft. long, or about 3 ft. longer than the arm 
for this gear job. For the hub an old piston pattern 
was picked up in the foundry; this was 14 in. longe) 
and 1 in. larger in diameter than the hub on the 
broken casting, a very good fault in a pinch. A rough 
pattern for one sixth section of the rim was made. 

From the side of the hub to the inside of the segment 
was the length of the cores for the arms. This length 
was marked off on the core box and the cores for the 
six arms made and baked in the night oven. The cast- 
ing was poured fourteen hours after the break occurred. 
To do a job like this vou must know molding methods. 
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How the $5,000,000,000 Slump in the Price of 
Farm Products Will Affect Industry 





The answer to the above title is that it is im the 
hands of labor itself. This article, reprinted 
from the Oct. 15 issue of “Industry,” gives a 
pessimistic though forceful outline of the facts 
im general. 


HAT would it mean to the country should $600 
W\ a year be cut from the income of half the 
families in the United States? This is a simple 
question, but the facts underlying it are of the most 
stupendous character; of such a nature, in fact, that 
sooner or later they must engage the attention not only 
of every economist but of every man, woman and youth 
who works for wages. When it is added that this cut 
is falling not upon the wealthy but on the class whose 
cash incomes, taken as a whole, are smaller than almost 
any other, another angle of the proposition is presented 
which gets down very close to the individual. 

The recent slump in the price of farm staples means 
nothing more or less than that approximately 49 per 
cent of the people of the United States must suffer a 
material reduction of annual income amounting in the 
aggregate to the terrific sum of $5,000,000,000; the 
people affected represent 40 per cent of the purchasing 
power of the American people. Let us first get at the 
facts before attempting to draw conclusions as to what 
effect this enormous loss will mean not only to the 
farmers but to all workingmen and women. 

Corn, with a 3,000,000,000-bushel crop in sight, has 
slumped from $1.80) on June 28 to $0.84 on Oct. 6. 

Wheat, with a 800,000,000-bushel crop, or larger, has 
slumped from $2.80 on June 28 to $1.90 on Oct. 6. 

Potatoes, with a crop in excess of 400,000,000 bushels, 
have slumped from $2.50 to $3.00 early in the season to 
$1.50 or less at the present time. 

Cotton, with a 12,000,000-bale crop, has 
approximately 20 cents a pound or $100 a bale. 

These four items alone aggregate a total slump in 
prices, measured in values based on the total crop, of a 
little more than $5,000,000,000. The decline in corn is 
more than 50 per cent, in wheat about 30 per cent, in 
potatoes 40 per cent and in cotton 50 per cent. Oats 
have declined from $1.18 to about 84 cents. With few 
exceptions, notably dairy products and eggs, declines 
ranging from 25 to 50 per cent are indicated for every 
important farm commodity; and the prices for butter 
and eggs cannot remain at their present leveis indef- 
initely, if for no other reason than that the great 
decrease in purchasing power suggested by these 
shrinkages in time will be reflected in the cities and 
towns from which the farmer must draw all his supplies 
except his food. Here, in fact, the gist of the whole 
situation as it affects the workingman is suggested, 
although we have not yet reached that stage of the 
discussion. We pause here only to explain that the 
farmers cannot cut $5,000,000,000 from their town 
purchases without either closing many factories or 
reducing wages or both; and when wages stop prices 
fell—whether of butter, eggs or phonographs. 

The workingman in industry will be affected in still 





slumped 


another way. A price decline of this magnitude would 
force bankruptcy in any industry other than agriculture 

it would in that if agriculture were composed of great 
instead of small units). It will gravely affect agricul 
ture, accentuating the dissatisfaction already existing 
on the farms and accelerating the exodus from the 
farms to the cities, thus leading to a labor surplus in 
industry which in turn will produce an inevitable reduc 
tion of wages that cannot be stemmed, for men and 
women will refuse to starve in the cities merely t 
maintain the present high level of compensation in 
industry. Adjustments of this nature are not forced b\ 
the employers but are the natural result of conditions 
which manufacturers would be only too glad to prevent 
if they could. Indeed, it is a statement easily sus 
ceptible of proof that employers would raise no objec 
tion to a continuation of the present wage level if (1 
their markets would hold up and (2) the employe: 
would return a full measure of work for the money he is 
paid. The more the situation is studied, however, the 
more clearly it becomes apparent that within a twelve- 
month the secondary reaction herein described threatens 
to make conditions in the cities worse than on the farms, 
where at least food is plentiful. It is to forestall such 
a situation, if it be humanly possible, that all concerned 
will need to study and realize the facts, and not be 
misled by labor agitators who would add fuel to devour- 
ing flames by shouting that they will spend the lasi 
drop of their blood to prevent any reduction in wages 

The drop in values of farm commodities will affect 
the farmers quickest in their purchasing capacity. As 
already stated, the people on the farms include approxi- 
mately 49 per cent of the people of the United States 
and constitute fairly 40 per cent of the purchasing 
power of the country. Lopping $5,000,000,000 of re- 
ceipts from the income of 8,000,000 families means cut- 
ting more than $600 from the potential spending powe) 
of each family; money which cannot be spent on city 
products because it is not in hand. This enforced 
economy is to be measured in automobiles, pianos, talk- 
ing machines, men’s suits, dresses and dress goods, furs, 
shoes, harness, wagons, furniture, electrical appliances, 
rugs, carpets, confectionery and a thousand other things. 
In all these lines sales will fall off in a tremendous 
proportion of goods which doubtless would be made and 
sold were the conditions of the last two or three years 
to continue. The railroads will suffer from lack of 
patronage, both freight passenger, and the de 
mand for the products of the mines will be materially 
reduced. No class of wage-workers in the country can 
be mentioned that will not experience the direct effects 
of this stupendous cessation of country purchasing. 
One of the most common expressions of the times has 
been: “The farmers never had so much money in their 
lives. They are having as much and living as well as 
the people in the cities.” Unfortunately this prosperity 
cannot continue with the prices of farm products cut 
in half. All this, we may remark parenthetically, is 
merely another way of saying forcefully and illustrat- 
ing graphically that American industry cannot be per- 
manently or temporarily prosperous unless American 
agriculture is prosperous. 


and 
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The time has arrived when the American business 
man and the wage-workers must take account of facts 
which cannot be blinked at. By the same token that the 
city cannot prosper unless the country makes money, 
the city profiteer must go when the country profiteer 
goes, be he capitalist or laborer. Obviously the cost of 
farm labor must be reduced if a large proportion of 
the employing farmers’ income is to be swept away; 
and with the country market whittled down, the spend- 
ing money shut off, the prices of manufactured goods 
and the labor that produces them must come down. 
It is not that anyone wants the present “golden era” 
to end, but that the end is in sight already, and capital 
and labor alike must adjust themselves to the change. 


STRIKES NO LONGER SUCCEED 


It is stating only a solemn fact, not an argument, to 
say that further increases in wages in the industrial 
centers have become impossible. It has. been an out- 
standing fact for months that strikes no longer succeed; 
that fewer are attempted, because most of the wage- 
workers are sensible people and are not fools enough 
to risk a long period of idleness in a falling market. 
But the mere refusal of employers to increase wages 
is not enough to meet the situation. It may be for a 
brief period, or until every individual has been able to 
note for himself the disastrous results of the disap- 
pearance of prosperity on the farms; but when the re- 
action has fully set in and the farmer, by staying at 
home and hanging onto what money he has, supplies 
unmistakable evidence that hard times have come, wage 
reductions cannot be avoided. 

In the city of Washington at the present moment 85 
per cent of the building industry is tied up by a strike 
of carpenters for higher wages. Anyone familiar with 
agricultural conditions as they have been set forth here 
must know that this strike will fail. So will every 
other strike of the kind from now on; nor is building 
likely to be resumed on any large scale until actual 
wage reductions have taken place. The striker of to- 
day is flying directly in the face of industrial providence, 
and if he cannot read the lesson in advance, if he can- 
not understand, for example, what so simple but im- 
pressive an object lesson as the falling prices of agri- 
cultural products teaches, he must lose his time and 
his money in a vain effort to get what the employer 
knows he cannot grant. 

The important question is whether the workingman 
and the labor union which represents him in industry 
will regard and appreciate the situation as it is or will 
make a bad matter failing to recognize the 
facts. It has been an axiom of the day that prices will 
not come down in the cities until unemployment has 
become more or less general and it has been suggested 
that manufacturers would shut down their plants for no 
other purpose than to force a reduction of wages. The 
absurdity of this idea is apparent on its face, if one 
will use a little gray matter in considering it; for no 
business man that is making money while paying high 
wages ever stops making it merely to cut down the 
pay of his employees. On the contrary he is glad to 
pay liberally as long as business holds up. 

But the new condition which has arisen in 
quence of the serious let down in the price of farm 
products will relieve the manufacturer of any suspicion 
that he is conniving at wage reductions; for he, along 
with his employee, becomes the sufferer 
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necessarily 
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from the loss of trade which the shrinkage of incomes 
on the farms will entail. Neither will the farming class, 
with their own business falling and their incomes drop- 
ping, listen with patience to the plea of the industrial 
worker that high wages must continue. Nor will gen- 
eral reductions in wages and prices materially alter the 
existing situation greatly, if common sense prevails, for 
the net effect of the adjustments, if they are under- 
taken fairly and scientifically, will be to add to the pur- 
chasing power of the dollar, leaving the general situa- 
tion relatively where it was before. That is the big 
fact. Every class will participate in the readjustment 
and, with reason and not rant at the guide, no one will 
be hurt. 


Use of Cross-Section Paper in 
Making Charts 
By CHESTER E. JOSSELYN 

The use of cross-section paper, mentioned on page 16 
of the American Machinist, was appreciated. Had I 
used this method in times past much time could have 
been saved when arranging tabulations. 

It suggested for publication a use I sometimes make 
of section paper which I have never heard of being so 
used by others. 

Just reverse the usual practice of sketching on the 
ruled side and use the blank side instead. 

An impression of the section lines usually shows 
through on the back which permits using them as guides 
but they are not so prominent as to confuse reading as 
when the sketch is on the ruled side. 

If prints are to be made it, of course, makes no dif- 
ference which side the sketch is on, although the 
objection could be overcome by using the cross-section 
paper specifically, as Mr. Barr says, underneath the 
sketch paper. 
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SKETCH ON BLANK AND RULED SIDES OF CROSS- 
SECTION PAPER 
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Some Notes on ‘Tapping 
E. A. 
“The truths of today 
that 
vesterday 
the 


BY DIXIE 

the 
the 
the 


Someone once said: are 
lies of tomorrow” or words to 
same token the wise things of 
foolish things of today, depending on 
under which they are done. 

Some time ago, while going through a manufacturing 
plant, I was attracted by an extremely unusual method 
of machine tapping. 

Someone had drilled a large number of holes in some 
castings. When it came time for these holes to be 
tapped it was found that they were so small that when 
the usual methed of machine tapping was pursued the 
broke. The holes could be hand tapped by the 
common method of backing the tap out every turn or 
but tap could not be driven straight ahead 
without breaking. The drill press on which the attempt 
to tap the castings was made is equipped with a valve- 
grinding attachment which makes the spindle rotate 
almost a complete revolution and then back a small part 
of one. Someone, wiser than most of us, conceived 
the idea of securing the tan in the chuck of the spindle 
and hooking up the valve-grinding attachment and thus 
simulate hand tapping. The method worked out to the 
entire satisfaction of everyone; all the holes were tapped 
and not a tap was broken. It was a wise idea. 

The other day I went through the same factory and 
found the valve-grinding attachment was still the 
job tapping holes. 
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tap drills with a view to producing a nut which 


























When inquiry was made as to why they used th 
slow method of tapping they told me that it was the 
only method by which they could get a full thread 
That was where they were foolish. 

Remember, they were tapping cast iron and knew 
or ought to have known that they could not tap a full 
thread in cast iron and still have a full thread. Tha 
last sounds rather Irish but it is a well-known fact 


‘ast iron, the 


that when tapping a full thread in 


of the threads are crowded off by the wedging actio: 
of the tap. Besides, even if it were possible to tay 
full threads, of what use are they? In the case cited 
the tapped holes in the castings acted as nuts to take 


the threaded ends of screws which were to attach other 


pieces. Almost everyone knows that a nut need not 
have a full thread in order to be as strong as the 
bolt which fits it, and everyone knows that few com 
mercial nuts have full threads—there is no reason why 
they should and many reasons why they should not. 
Several years ago one of the big electrical manu- 
facturing companies in this country became somewhat 
concerned over the excessive breakage of taps. The 
figures have slipped my memory but the tap bills 
amounted to many thousands of dollars per year. So 


a committee was appointed to investigate the reason 
which was far to seek. The 
tapped holes to be tapped full thread. The 
of the committee was to discover a remedy. 
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number of experiments were made in tapping-machine 
tool 
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steel, steel and cast iron, using various sizes of 
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be stronger than the bolt and still be easy on the 
taps. A number of bolts from in. to }? in. diameter 
were pulled in two with nuts which had threads only 
of full depth. 

Orders were then issued to tap all threads about { 
full, with the result that tap breakage was practically 
eliminated, over 90 per cent of the taps wore out in 
service, and there was a material reduction in the 
amount of power consumed in machine tapping opera- 
tions. The accompanying charts were constructed from 
the average performance of a nummer of taps, from { to 
1 in. diameter. 

Fig. 1 is a chart showing the power consumed ir 
tapping full and two-thirds depth threads in tool steel. 
The hump in the curve at the }-in. tap was probably 
due to poorly made taps. It will be noted in all three 
of the charts that the power curves of full and two- 
thirds thread depths nearly parallel each other till { 
in. diameter is reached. From this point the rise in the 
two-thirds thread-power curve is about normal in all 
three of the charts but that of the full thread shows 
an extreme rise for tool steel and a pronounced rise 
in the chart, Fig. 2, which shows the power consumed 
in tapping machine steel and also in the chart, Fig. 3, 
which shows the power consumed in tapping cast iron. 

Summed up, the average power necessary to tap a 
full thread is about twice that necessary. to tap a two- 
thirds thread and a two-thirds thread is stronger than 
the average bolt. The objection to a two-thirds thread 
is that it does not “look good,” but when a tapped hole 
has a bolt in it not much of the thread is visible. 


} 
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Hand Tools for Reclaiming 
Globe Valves 
By J. H. VINCENT 


The hand tools shown in the illustration were shown 
at the convention of the Railway Tool Foremen’s Asso- 
ciation by W. H. Casson, who had made them for 
reclaiming globe valves brought into his shop for 
repairs. Both the seat and the disk of the valves usually 
require refinishing because of having been scored by 
the action of steam water passing through them; 
this scoring usually being caused by carelessness in 
closing the valve and thus permitting a slight seepage 
of water under high pressure. 

The tool at the right serves to refinish the worn 


or 

















HAND TOOLS USED FOR RESURFACING WORN VALVES 
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seats. To use it the internally threaded sleeve A is 
screwed onto the valve body at B, bringing the formed 
cutter C into position to resurface the valve seat. The 
cutter is turned by means of the knurled disk D, keyed 
to its outer end. After inserting the tool so that the 
cutter rests on the valve seat, the threaded sleeve FE 
is turned back on the body A of the tool until it 
contacts with the under side of the disk D, and thus 
prevents the cutter from taking too much metal off the 
valve seat. The amount removed is gaged by turning FE 
forward until the valve seat appears smooth. 

The tool at the left of the illustration is used for 
refinishing the disk F and works in the same manner, 
the shape of the cutter being made to conform to the 
work. The tool is held in position by screwing the 
gland G onto the body of the tool at H. 


Have You the “Use of Yourself?” 
3yY L. L. THWING 


Some one in enumerating his few blessings once said: 
“T am thankful that I have always had the use of 
myself.” Among the palliatives, improvements and cures 
which are offered for our problems of employment is 
this desire of a man to use himself always considered? 

We are told that every man should have a vocation 
and an avocation—a trade or profession—and also a 
hobby; something to interest him after working hours. 

Machinists are an adaptable lot, and turn their hands 
to many different kinds of work. I knew one who 
built himself a fireplace and chimney for his house; I 
am intimately acquainted with one whose cabinetmaking 
is my secret envy and despair. 

The desire to make something is born in all natural 
mechanics. To the man with a hobby—be it garden, 
workshop, motor boat, or even collecting postage stamps 
—to have time to follow it is to have the use of himself 
for his own purposes. Few men enjoy work for its own 
sake, particularly when the character, methods, and time 
have been selected by someone else. 

I have had little official connection with the problems 
of the employment office, but at one time in 1917 when 
machinists were hard to get, the stereotyped advertise- 
ment offering “steady employment, good wages, and ex- 
cellent working conditions” did not seem to produce 





results; so I was allowed to try my hand at it. In 
substance my advertisement read as follows: 
“MACHINISTS WANTED—Hours 7:30 to 4:30; 11 


o’clock on Saturday.” 


These were unusual hours in our section but not 
unusually short; nevertheless the superintendent was 
able to hire all the men he needed from the replies. 
And let us not assume too readily that this was be- 
cause the hours seemed to be shorter and to involve 
less work; after a man had travelled on the street car 
for half an hour or more, had his supper and a bit of 
a smoke over the evening paper, it would be 8 o’clock 
for those whose shop hours ended at 5:30, and in those 
days back yard gardens were very popular and daylight 
was needed for their cultivation. 

This is not an argument for a 6-hour day but an 
attempt to controvert the idea that still persists in the 
minds of some employers that the only thing a man 
does with his time outside of working hours is to waste 
it; forgetting that some of it may be used, and that 
the men who make good use of their own time are 
the ones he likes to have in his shop. 
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Suggested by the Managing Fditor 


of interest and value to many who had to do therewith. 


ACHINING the Connecting Rods of Two Well 

Known Motors, the lead-off article by Fred H. 
Colvin is another of the instructive automotive series. 
The methods used in the Oakland and Studebaker shops 
are detailed. They will be found to be of interest to 
those engaged in large pro- 


An article similar in a general way, in that it takes 
up an industrial subject of interest to all factors, is 
the one in this issue, “Medical Aid Under The Com- 
pensation Acts.” Vital points of the acts are explained 

and the questions which 
- have arisen on many sides 





duction in the same or simi- 
lar lines. 

The second part of the 
six-part series “Seven Cen- 


What to read was not a difficult matter to decide 
two hundred years ago when books were few and 


are answered. 
This week’s installment 


Sage peat of the J. V. L. Morris series 
It is far different now 


: ae magazines unheard of. 
turies of Brass Making” 9 , f ; on “Programs of Appren- 
Kaa when so much reading matter is offered to pass Segre 
begins on page 835. It , : ticeship” deals with the 
: ; the time pleasantly or profitably as the reader 
deals with the crucible . , methods employed at the 
; chooses. We are doing cur utmost to make the efits a . 
process, which, says the ve Map aE : Westinghouse Electric and 
: ae American Machinist” not only profitable but : ; ; - 
author, is basically the d ; Manufacturing Company’s 
ideas anc 


same method as used in the 
middle ages. The current 
story is to some extent his- 
torical in that it tells of 


advertisement 
paper. 


editors’ 





indispensable as a clearing house of 
news of the machinery world. 

of their 
It gives the high spots 


East Pittsburgh Plant. 
Apprenticeship and special 
training have meant much 
to the Westinghouse Co. on 
account of its great number 


Tnis page is the 
section of the 








the first attempt to cast 
brass in the North Ameri- 
can colonies and explains the relation of Connecticut 
to the development of brassmaking in the United States. 

In these days, when engineering is coming to receive 
its proper recognition as a profession and the engineer 
is perceiving the relation that his profession bears 
to the welfare of the public and the world in general, 
it is fitting that such a talk as that by I. E. Aldred, 
page 839, should be brought to the attention of engineer 
readers. Mr. Aldred’s talk was delivered to student 
engineers but it is so thoroughly general in scope and 
in the selection of topics that practicing engineers as 
well will be glad to read it and will feel that they have 
learned from it. The same is true of executives and 
those aiming to become executives. ‘Common Sense in 
Engineering” is the title. 

Ernest L. Little in his story “The Industrial Develop- 
ment of Australia” emphasizes what the American 
Machinist has persistentiy told its readers, that for 
export shipment packing is all important. He says, 
“The primary consideration of the American exporter 
must be safety of carrying.” The subject of packing 
accounts for only a small part of the article on Australia. 
Figures are given to show the general growth and the 
effect of the war on Australia’s industries and con- 
clusions are advanced relative to Australia as a market 
for American exporters. 

Not so long ago we ran the last of the Sherlock 
articles on “Know Your Insurance Policy” which proved 


of employees, of whom 
there are from eighteen to twenty thousand at the East 
Pittsburgh Plant alone. They have, of course, been 
given scientific attention with the result that the system 
used is positive and efficient. Morris’s comprehensive 
report on it is worth careful perusal. Page 847. 
The American Machinist has always advocated 
“Safety” and has published a great many constructive 
articles on the subject. Another of the same type is 


“The Essentials of a Plant Safety Organization,” page 
852, by W. E. Worth, Assistant Manager Industrial 
Relations, International Harvester Co. 


There are some plain facts in the article beginning 
on page 859, entitled “How the $5,000,000,000 Slump 
in the Price of Farm Products Will Affect Industry.” 
It is stated that those directly affected represent 40 
per cent of the purchasing power of the American 
people. It is easy to conjecture what such curtailment 
means to industry. There is a lesson for the industrial 
worker who is inoculated with the high wage germ 
and who cannot see that there must come a readjust- 
ment involving lower wages before the purchasing 
power of the dollar can be materially increased. 

Among the shorter articles are “Properties ef a Non- 
Magnetic, Flame, Acid and Rust Resisting Steel,” page 
853; “Building Airplanes for Local Use,” 854; Tools for 
Boring a Seat for a Ball Joint,” 856; “What Is the Dif- 
ference Between Roller and Ball Bearings?” 857; and 
Some Notes on Tapping, page 861. 
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Machine Tool Prices—Are They Too Highr 


UTOMOBILE costs have not decreased, yet prices 
d have dropped all along the line. The 
facing a loss of income of fifty per cent, in round num- 
bers dollars. Cut followed cut in 
the textile and leather industries and the end is not yet. 


should not machine-tool 


farmers are 


five billions of has 
In the face of this evidence why 
downward course? 

Perhaps the best 
a short distance into the 
Most of the lead- 


started business on a 


prices follow the same 
There are 
bring then 


hi tol ol 


concer! ( 


several reasons. way to 


to go bat k 


out 1s 


the mat hine tor busines: 
if the present day 
Civil War days or 


Brown & 


even more recently 
Pratt & Whitney, 
more show the partnership 
have the 
the early shops can be 
These men had simple 


string ll 
firm names Sharpe, 
r A Johr ston 


ambitious 


and many 


and skillful mechanics to been 


form of organization, if 
to have had 


standards of living 


organization, 


and were content with profits on 


their products that were disproportionately small. They 


‘ 


mechanics and not business and they ignored 
cost factors that 

The tradition of 

try and joined with keen competition to keep prices 

iw the the 
American machine 
The World Wat changes in the machine- 
tool business and boosted prices to a point that enabled 
struggling companies to returns which left some- 
buildings and other much-needed 


were 


men 
would be considered elementar 
small profits has clung to the 
intrinsic worth of great majority of 
tools. 


made great 


Snow 
thing to put into new 


This was undoubtedly overdone in some 
shows that the profiteering fever attacked 
our field. Many 
better off now had they taken more profits to establish 
into the plant. 

present prices must 
We 


salesman 


improvements. 
but it 


but few victims in would have been 


reserves and put less back 
Another 
overlooked. It is 


factor affecting not be 


big 


since 1914 


sales expense. know of one 


producer who has not sent out a 
except by special request. As a result his selling expense 
has been practically negligible. If this pleasant state 
of affairs could continue it might be 
little marking down, but when a selling charge of twenty 
per added to 


servative builder feels more like raising than lowering 


feasible to do a 


cent is present production costs the con- 


his prices. 
And then there is the matter of service charges. It 
is common knowledge that manufacturers’ service facil 


itie < 


vr repairs and adjustments have been and still are 


abused, Ris vice costs cannot be ignored. 


rht or wrong, sei 


tools could be built on a basis comparable 


If machine 


to the n where hundreds 


ASS nroductior ol automobiles 


thousands of a model are put through in a series 


chance of a reduction in 


But 
ordered 


there might be some price 


where big machine 


and 


the question. 


through production saving 


are built one at a time a smaller ones i) 
lots of tre ten t 

There 
makers of automobiles have t tnel 


ild do the same. Just 


ce is hard to understand 


fifty this is out of 


widespread im} ion that because some 


prices, machine 


tool builder hoi why this impres 
d so much crede 


on has a 
" ? 
points of similaritv between automobiles 


} 


vols are that both are made largely of 


| machi iron 
and steel and that 
Admitting its 


doctors and in 


both are mechanical contrivances. 


obvious value as a time-saver to sales 


men, spector and its commercial value i 


transporting passengers for hire, the automobile is sti 
in the luxury class. We venture to say that only 
small percentage of the motor cars of this country ar 
actually making money for their owners, and also tha 
five years is a long time for a car to be in the hand 
owner. A machine tool, on the other han 
is purchased to increase the productive output of huma 
labor and must earn its salt or be relegated to the jun 
pile. It may last ten years or it may last fifty, but dur 
ing that time it is always a producer. New mode 
come along just as they do in the automobile field but 
in the shop they are more apt to represent an addition t 
equipment than a replacement. 

A bargain luxuries will stimulate 
sluggish market but when it comes down to a machin 
tool, a man either needs it or he doesn’t need it. If h 
has no immediate use for an openside planer, a cut « 
twenty per cent in the price of the planer will not induc: 
him to If he does want it he can take deliver 
at once at the current price and make enough out of it 
to more than balance any probable price cut before 


of one 


sale of often 


buy it. 


occurs. 

Several accounts have appeared lately of New Englan 
mill employees who have voluntarily taken lower wages 
to keep the mills running. It would be most unfor- 
tunate to have to resort to such an expedient in th 
machine-tool business for the simple reason that th: 
skilled mechanics not high, relativel) 
speaking. We have been guilty at times of printing 
laments from some of our older readers on the passing 
of the old “all-round” machinist. If one considers the 
war-made machine tender who calls himself a machinist 
and expects a machinist’s pay the feeling expressed 
seems justified, but in view of the training the rea 
machinist has gone through and of the work he must be 
doing, he is not overpaid. Every other 
must be effected before wages 
manufacturing costs. 

We have mentioned declines in textiles, leather goods 
and farm products that have gone far deeper than any 
in the motor field. To compare this condition with 
that in the machine-tool field seems rather footless, for 
the ilative nature of raw materials markets sets 
them far away from one generally so non-speculative 
as the machinery market. 

Another reason why a comparison with raw materials 
and staples like textiles and leather goods is futile, lies 
advances made in construction of 
machine tools those built in 1914. The 
potato of this autumn is quite like the potato that 
flourished before the war, and the cotton sheets on the 
storekeeper’s shelves that arrived last week are indis 
those made six A good 
different from a good shoe made it 
pre-war times but the lathes, planers, shapers and grind 
g machines of 1914 have replaced by models 

ith improvements worth far more to the purchase: 
than the increase in price which may have accompanied 


wages of are 


capable of 
possible economy are 


reduced to bring down 


spec 


n the design and 


modern over 


tinguishable from years ago. 


is no 


shoe today 


been 


their introduction. 

Wages are high, materials are up, sales expense is 
sure to be higher than it has been in recent years, serv 
ice costs are not diminishing, quality is better than ever 
And they are fair 
and should be maintained. 


prices? There is only one answer 
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Action of Engineering Societies 
Concerning the F.A.E.S. 
HE Board of Directors of the American Institute 
of Electrical Engineers, at its meeting on Oct. 8, 
1920, appointed the following representatives of the 
nstitute on American Engineering Council. The 
sterisk indicates that the appointment is subject to 
atification at the annual meeting in February, 1921: 
Comfort A. Adams, Cambridge, Mass.; A. W. Ber- 
sford, Milwaukee, Wis.;: *H. W. Buck, New York, 
. ¥.: F. L. Hutchinson, New York, N. Y.; W. A. 
Layman, St. Louwiggs-Mo.; William McClellan, Philadel- 
hia, Pa.; L. F.“#®rehouse, New York, N. Y.; L. T. 
tobinson, Schenectady, N. Y.; *Charles S. Ruffner, 
New York, N. YL. B. Stillwell, New York, N. Y.; 
Calvert Townley;-New York, N. Y., “members of En- 
neering Council ef Founder Societies. 
The Florida Engineering Society has appointed L. R 
[ec Lain its the first meeting of 
\merican Engineering Council, Nov. 18 and 19, 1920. 


as 


representative at 


ADDITIONAL MEMBERS 


The following societies have joined the F. A. E. S., 
American 
Detroit 


ringing the total membership to fourteen: 
Society of Agricultural Engineers, Ames, lowa; 
rineering Society, Detroit, Mich.; 

3 ociety of Buffalo, Buffalo, N. Y.; Florida 
ciety, Gainesville, Fla. (subject to ratification at 

1921). 
The aggregate membership of the 
entitled to 43 


Engineering 
Engineering 
the 
ial meeting February, 
fourteen organiza- 


+ 


they are represent- 


es | Ameri Engineering Council. 

PROGRAMS OF OTHER SOCIETIES 
: i ne following societies to whom has been extended 
nvitation to become charter members of the Fed 
ed American Engineering Societies will consider 
e question during October and November: American 
titute of Architects: American Societ\ f Civil 
gineers; Albany Society of Civil Engineers; Asso- 
ted Engineering Societies of St. Louis; Brooklyv 


gineers’ Club; Eng Architects’ 
Engineers’ Club of Cincinnati; Engineers’ 


ng 
Philadelphia: 


ineers and Club of 


uisville;: 


Club of Columbus; Engineers’ Club of 
gineers’ Club of St. Louis; Engineering Society of 
sconsin; Engineering Society of Wester Pent 

: iia; Grand Rapids Engineering Society; lowa Eng 
ering society ; Louisiana Engineering society ; 


lohawk Valley Engineers’ Club; National Fire Protec- 


on Association; Washington Society of Engineers 

The following societies have referred the matter to a 
} ecial committee for report at an early date Asso- 

ited Engineers of Spokane; Boston Society of Civil 


oi} eers,; Colorado Society of Engineer . biilno 


ciety of Engineers; Illuminating Engineering Societ 


its Council) ; Oregon Technical Council; Rochester 


gineering Society; Society of Automotive Engineers; 


estern Society of Engineers. 
Unnecessary Finish on Tools 
By GEORGE H. HENRIETTA 
Many firms engaged in manufacturing a uniform 
oduct place a large part of their tool work in jobbing 
and pay this work time material 
sis, the usual arrangement being that a certain rate 
agreed upon for each hour of time, while patterns, 
10 per 


ops for on a and 


stings, and material are billed at cost, plus 
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cent to cover expense of handling. The hourly rate 
varies according to locality, class of work, ete. 

This work is mainly jigs, fixtures and similar special 
single-purpose tools, intended for purely utilitarian pur- 
poses, and these tools do not actually require finishing 
except on such surfaces function either in their 
operation or construction. Careful supervision of this 
feature may result in large savings, for the jobbing 
shops and the individual workmen therein cannot be held 
entirely to blame for wanting their product to have a 


as 


yood appearance unless they receive positive instruc- 
tions covering the case. 

The following “Instructions to Toolmakers” 
much to the point. 


are ver) 
They are appended to tool drawings 
placed in jobbing shops by an important firm of auto 


mobile manufacturers: 


A Question in Factory Management 


7 
BY A. \\ FOR! ‘ 
or T, 7 
()) page oin i? ‘ ( } 4 \\ Bur Be . t 
ask est tl } repeate 1} t 
r} 
What ve ‘ n ther S t «¢ ‘ vor} ‘ 
aepart ( T r ( ( I He est 
Cc Ke -p] 1? ( rt ( 
Out . VO! { Iti} ! We 
t ¢ T ' ? e*t 
WW? é i! pyre y | é 
hat done adric recns ‘ { 
’ r the ) ‘ Yr) ‘ ao? ne t r 
\\ ry ’ val 7 *} 
Le ¢€ rid l i &¢ Ment To) tr} 
’ 
metnod very sa ( ! 
V1 ectric moto? the probt e) t 
! , 
lifferent. One in could ¢ I ale ali our \ ling 
’ ) 
nat ne hould be sick or quit You cann t | 
i winder L and it is impossible to find an « 
enced winder ! cinit who is fal lar wit ! 
of wind or if e should be found, it would |} 
ecessal ti fter pec inducement Oo. get hin ) 
. ' 
ave his othe b, with problematical result 
WV 


therefore have five persons trained for th 


Yi 


ne machinist and five students. Oo not 

eed | t! nethod that would be obtained } 

rie mal ne wor! but the additional cost 

not mucl hould be considered as insurance. 

1 would like o call attention to the advant ( 
tech al school tudents for -tl iss \ ! 
general it is possible to obtain a greater amou 
intelligence th less experience from the student 
result that thev do better work on small, unusual 
where extreme accurat s not required, but do not have 
either the refinements of speed or accuracy that can 
come only from long training. They also have chai 
acteris of irregularity which is common t outh 
that is they will be doing fine work for several weeks, 
and then make a mistake so evident that it seems impos 


+ 


For about half of our work, I consider stude 


sible. 


the best solution. 
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Wayne Tilting Non-Crucible Type 
Oil-Burning Furnace 

The Wayne Oil Tank and Pump Co., Fort Wayne., Ind., 
builds a line of tilting non-crucible type oil-burning 
furnaces as shown in the illustration, for melting brass, 
copper, aluminum and other non-ferrous metals. They 
were designed with the object of obtaining rapid melt- 
ing and holding the volatilization losses to a low per- 
centage. 

The metal is melted directly on the hearth or bottom 
of the furnace which is almost flat, a design intended 
to give a thin layer of metal which will rapidly absorb 
the heat. Two oil burners are used, both mounted on 
the same side of the surface. The burners tilt with 
the furnace so that the flame may be continued while 
pouring. Air at a pressure of about 13 Ib. and oil at 5 
lb. or more pressure is supplied to the burners through 
piping with swivel joints. 

The furnace is charged through a 10-in. hole in the 
center of the top, which is fitted with a fire-clay cover 
that can be locked in position or swung to either side 
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NON-CRUCIBLE TYPE 


FURNACE 


WAYNE NO TILTING 
OLL-BURNING 
’ ' Nos nad 6 Respective 
0 te 800 Ib. Average heats per day, 
6 x 80 it 66 x 8 Heis 

, L 4 Vir olun 


0 and &5 
Floor 


14.1), 


Siucdetons of shop equipment in n this section constitute 

), editorial service for which there is no charge. 
eligible for presentation, the article must not have been 

| on the market more than six months and must not have |} 

| been advertised in this or any previous issue. 

i| the news character of these descriptions it will be impos- 

| sible to submit them to the manufacturer for approval. | 


1 ° CONDENSED | ° 
|| CLIPPING INDEX 
) Acontinuous record 
of modern designs 
| ° and equipment > 


To be | 


Owing to 




















for charging. The furnace is tilted by a worm-gear 
arrangement to insure its being held in any position. 

The shell of the furnace is of }-in. steel plate with 
reinforcements of angle iron. The front and back are 
ribbed gray-iron castings, made in small sections and 
bolted together. The worm gear for tilting is of cast 
iron and the worm is machined from steel. The fire- 
brick lining is 7 in. thick with a layer of insulating 
material between it and the furnace shell. 


Reynolds Automatic Magazine-Feed 
Screw-Driving Machine 
The Reynolds Machine Co., Massillon, Ohio, has 
added to its line the automatic screw-driving machine 
shown in the illustration herewith. The feature claimed 
for this machine is that it will not only drive screws 
of ordinary length, but will also drive very short 
screws, even those having a length shorter than the 
diameter of the head. 
In operation screws are dumped at random into the 
magazine where they 





are automatically ar- 
ranged in a single 
row with heads up- 
ward and delivered 
to an inclined track. 
At the lower end of 
the track a finger 
receives a screw and 
holds it in line with 
the spindle. 

The spindle, carry- 
ing a_ screw-driver 
bit, is brought down 
by a treadle, the bit 
engaging with the 
slot in the screw 
head, and both finger 
and screw are Ccar- 
ried downward until 
the screw engages 
the work. The finger 
is then automatically 
withdrawn allowing 
the screw to be 
driven home. The 
spindle friction can 
be adjusted so that 
_| it will slip when the 
screw is driven as 
tight as desired 





REYNOLDS AUTOMATIC SCREW- 
DRIVING MACHINE 
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The table is 12 in. in diameter and can be adjusted 
on the column to take work up to 15 in. in height and 
is provided with screw for close adjustment. The treadle 
is adjustable both for position and resistance to suit the 
operator. The machine can be belt or motor driven. 


Potter Mounted Headstock 


‘the S. A. Potter Tool and Machine Works, 77 East 
130th St., New York, N. Y., has placed on the market 
a headstock mounted for bench use, as shown in the 
illustration. The device can be employed for filing, 
polishing and lapping, being adapted to performing 
speed-lathe work where no tailstock is required. 

The headstock is essentially the same as that used on 
the bench lathes made by the concern. It can be fitted 

















POTTER MOUNTED HEADSTOCK 


with jaw chucks, spring chucks and lever chuck-openers. 
The device is driven by belt and fastened to the bench 
by means of two bolts. 


Landis Cam-Grinding Attachment 


The illustration shows a cam-grinding attachment 
mounted on a Landis plain grinding machine. This 
attachment is a recent product of the Landis Tool 
Co., Waynesboro, Pa., and is intended for grinding 
cams for internal-combustion engines. 

The master cams are mounted directly on the work 
spindle inside the headstock. A roller which is sta- 
tionary in the direction of the cam movement can be 
selectively brought into engagement with any one of 
the cams by a lever on top of the headstock, a pointer 
indicating which one of the cams it is in engagement 
with. The main body of the attachment carries both 
the headstock and the tailstock and when one of the 
cams is in engagement with the stationary roller the 
whole attachment must move. As the attachment is 
pivoted to the machine bed the movement must be 
oscillatory and in unison with the particular cam 
engaged. The cam and roller are kept in contact by 
compression springs. 

It is claimed that in generating master cams from 
models, the roller used is of the same diameter as the 
grinding wheel to be used for reproduction and that 
with this method together with the pivotal position of 
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LANDIS CAM-GRINDING ATTACHMENT 
GRINDING MACHINE 


MOUNTED ON 


the attachment, cams in duplicate of the models can be 
reproduced with the minimum of error. The live spindle 
is worm driven. The attachment can be furnished in 
the following sizes: 5} x 263 in., 5) x 36 in. and 54 
x 52 inches. 


Dings Type “B” Magnetic Separator 

The Dings Magnetic Separator Co., Milwaukee, Wis., 
has brought out a Type “B” magnetic separator for 
granular materials. It is intended for extracting iron 
from brass and aluminum borings and turnings, and 
from abrasive materials, rubber buffings and other 
materials of this nature. The machine has an electro- 
magnet with poles above two cross-belts which travel 
above a wide belt containing the materials to be sepa- 
rated. The materials are placed in the hopper from 

















DINGS TYPE “B" MAGNETIC SEPARATOR 

which they are distributed evenly on the wide belt. The 
cross-belts carry the particles which are raised by the 
magnetic poles to the side of the machine from which 
they drop into receptacles. These machines are built 
in five sizes, with conveyor belts from 18 to 60 in. in 
width. The machine shown in the illustration is the 
No. 5 size. It is said that the power consumed is ver) 
low and that no skilled labor is required. 





AMERICAN 


Brewster “Demagnetool 
William Brewster Co., 30 Church St., New York 
has recently placed on the market the demagne- 
herewith under the trade name of 


The 
City 
tizer illustrated 
“Demagnetool.” 

It is claimed that this device will demagnetize tools 





7 
| 
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ck and lortl 


on and take the 


Warner & Swasey Geared-Head 
lurret Lathe 


Cleveland, Ohio, is 
d 6 geared-head turret 
ov-steel 


and 


gear 


neavyv tacing 


| 
DIANKS, 
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HEAD OF ATH I 


No. 6 


GEARING IN NO 


The 


FIG. 2 


and forming cuts. machine is shown in 
Fig. 1. 

The geared head is shown in Fig. 
of steel, have coarse pitch and wide face and run in 
an oil bath that also lubricates the bearings. Twelve 

spindle 


2. The gears are 


speeds and 


reverse are obtain 
through 
mounted 
shaft 


the 


able two 


gear sets 


the 


y and one set 


on front 
and 
reverse friction 
clutch mounted on 
the rear shaft. The 
* oF 

0.4 turret lathe is 
being equipped wit! 
the standard No. 4 
cut-off. The No. 6 
tl a ¢ h 1 ri ¢ } 


Cal ne 


equipped with 


regular cut-off shown 
“ig. | or with the 


n Fig. 3. A 


may be 


square 


substituted for 

SLX powell Cross-T ee ! 
1 

cn run 1n 


The 


tandard 


_ oll. 
Che 


the 


turrets are 


No. 6 
feed 


irret lathe l an : Mul { \ n power 


‘onstruc tion is 


motor 
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Badger No. 142 Vertical-Spindle 
Disk-Grinding Machine 

The Badger Tool Co., Beloit, Wis., has lately brought 
out the disk-grinding machine shown in the accompany- 
ing illustration. 

This machine is of the vertical spindle type, the disk 
travelling in a horizontal plane. The work to be ground 
is placed on top of the disk and suitable crossbars or 


ADGER TOOL CC 
PERELOIY wis 
—_) yu S A 














BADGER VERTICAL-SPINDLE DISK-GRINDING MACHINE 


Specification Disk, 42 in. diameter Motor, 15 hp Speed 
600 rp.m Complete equipment includes Steel disk wheel, pres 
f ittaching abrasive disks, oil Compensator, extra assortment of 
abrasiy disks nal n assortment of supplic Weight 3,000 Ib. 


stops prevent it from revolving. Pressure against the 
disk may be provided either by the weight of the work 
itself or by adding auxiliary weights to the work. A 
dust channel, accessible by removing the top guard-ring, 
completely surrounds the outside of the disk. The ver- 
tical motor has forced ventilation and means pro- 
vided for effective lubrication and exhaustion of dust. 
The spindle is mounted in radial and thrust ball-bear- 
the thrust bearing being adjacent to the disk 

The machine is built in motor-driven type only. 


are 


ings, 


collar. 


Rickert-Shafer Collapsible Tap 

The Rickert-Shafer Erie, Pa., 

brought out the collapsing tap illustrated herewith and 
known as Model P. 

The claims made for this tap are: that the action of 

withdrawing or collapsing the chasers is positive with 

no liability to stick; that in tapping to a predetermined 


Co., has recently 

















RICKERT-SHAFER MODEL VP COLLAPSING TAP 
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depth or close to the bottorn of a hole, full reliance may 
be placed on its action as the chasers will collapse at the 
proper point; that adjustment for size can be made to 
fractional thousandths of an inch; that the tap will hold 
to size within the most exacting limits and that the use 
of sizing hand-taps can be dispensed with. Taps of this 
type are made in sizes from one to ten inches. 


Metcalf Grinding Wheel Dresser 

The Oliver Machinery Co., Grand Rapids, Mich., has 
added to its line the Metcalf grinding wheel dressers 
illustrated. There are three types, “A,” “B” and “C.” 
Types “A” and “C,” for hand dressing, are 
by the illustrations. Type “B” is for use with a tool- 
post. 

The dresser consists of a 4 
revolving freely on its axis. Type 
ommended for truing square, round, bevel or V-edges on 
for use with 


show hn 


Li-in. abrasive wheel 
“A” (upper) is rec- 


wheels 1 in. or less in thickness; type “B” 























RINDING WHEEL DRI ER 


LETCAL ( 


cylindrical grinding machines; and type “C” for work 


round, bevel oO! 
thickness, the 


For using type “C”’ 


ing in close quarters to true square, 


V-edges on 
sides on straight or dished wheels. 


wheels 1 in, or less it and 
in extremely close quarters smaller sized dressing wheel 
} 


can be providec . 

Baird Stake Riveter for Marine 
Boiler Flanges 

Kansas City, 

herewith. 


Mo., has 
This 


The Baird Pneumatic Tool Co., 
added to its line the riveter illustrated 


riveter is intende | driving rivets between the flanges 
of either two or furnace Scotch marine-boilers but 
can readily be use the fabrication of any boiler or 


tube work where the requirements call for operating 


equipment having the possibility 
sary in any of the difficulties met with in such construc- 


of adjustment neces- 


tion. The adjusting screw is of the buttress type and 
the air cylinders are of the tandem-unit type, both pis- 
tors hcine cn the same rod. The delivery of power is 
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RIVETER FOR MARINE BOILER FLANGES 
Reach, 5 in. Gap, 12 in. Die adjustment, 3 in. 
Air consumption, 4 cu.ft. per drive. Length, 
Weight, 750 Ib. 


BAIRD STAKE 

Specifications 
Will drive 1-in. rivets. 
33 in. Height, 40 in. 
at a right angle to the set of the rivet and the toggles 
are of simple design. The riveter is hung so as to be in 
balance, and is equipped with a circular frame fastened 
to the stake. Around this frame and riding on ball 
bearings is a hand fastened to the suspension bail, thus 
providing for both circular and swinging movements. 


Black & Decker Two-Spindle 
Electric Drill 


The two-spindle drill illustrated herewith is a recent 
production of the Black & Decker Manufacturing Co., 
Towson Heights, Baltimore, Md., and is intended for 
drilling the holes for automobile curtain fasteners. The 
handle of the device is like that of an automatic pistol 


ltt 
> 2... 
. = - — 














BLACK DECKER TWO-SPINDLE ELECTRIC DRILL 
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and a pull on the trigger sets both spindles in motion, 
while a second pull stops them. The motor and the driv- 
ing gears are said to be simple yet rugged, the gears 
being made of heat-treated steel. The two spindles, 
which are only { in. from center to center, have special 
chucks for holding j-in. drills. 


Oldham Valveless Scaling Tool 

The scaling tool shown in the illustration has been 
brought out by the George Oldham Son & Co., Balti- 
more, Md. This tool is intended for removing scale 
from boiler tubes and crown sheets, as well as paint and 
rust from all metal surfaces. 

It is claimed that it gives a light rapid blow that 
removes scale without injury to the surface. It can be 

















OLDHAM VALVELESS SCALING TOOL 


fitted with a pipe extension that enables it to reach 
places which could not be reached otherwise. It meas- 
ures only 34 in. overall, weighs 2} lb., and will operate 
on any standard air pressure. 


Gardner No. 24 Continuous Feed 
Disk-Grinding Machine 


The continuous-feed disk-grinding machine shown in 
the illustration has been brought out by the Gardner 


Machine Co., Beloit, Wis. Its purpose is to reduce the 
amount of labor usually required for the operation of 
this class of machine and to eliminate the human fac- 
tor so far as it affects the work done on a disk-grinding 
machine. It is also intended to obtain great production 
on account of its constant feed and the employment 
of the operator’s time solely for loading. 

The machine consists of a horizontal grinding disk, 
53 in. in diameter, and four work-tables rotated by a 
power-driven vertical shaft. Special fixtures for hold- 
ing the pieces to be ground may be attached to the 
tables. The vertical shaft revolves constantly, carrying 
the work across the grinding disk. The work-table is 
automatically lowered by a cam until the work rests 


on the disk. The pressure of the work on the disk 
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“Nemo” 
Rust Remover 


A compound for removing 
rust and known under the 
above title is being marketed 
by Peter A. Frasse & Co., 
Inc., 417 Canal St., New York. 
Rusty articles can either be 
painted with the compound 
or suspended in a tank con- 
taining the compound diluted 
with water It is claimed 
that it will loosen and dissolve 
rust, grease, oil, dirt, carbon, 
paint or any other foreign 
substance irrespective of its 
age or hardness and that the 
metal surface will not only 
— / not be injured in any way but 














GARDNER CONTINUOUS FEED DISK-GRINDING 


may be regulated by means of a compression spring, or 
by regulating the amount of weight in the work 
fixture. A micrometer screw stop permits grinding to 
fixed limits. Upon completion of the grinding the 
work-table is automatically raised before it travels over 
the edge of the disk to be emptied and loaded. 

The feeding mechanism can be arranged so that a 
work-table will make a complete revolution in 1, 2 or 4 
minutes. It is controlled by a friction clutch which 
enables the operatar to stop the feed without stopping 
the disk. The stand which carries the work-tables can 
be adjusted over a distance of 6 in. The weight crated 
is 7,600 Ib. 


Roberts Multiple-Spindle Fixed- 
Center Drill Heads 


The Roberts Manufacturing Co., 
152-6 Brewery St., New Haven, 
Conn., manufactures a line of multi- 
ple-spindle drill heads of the fixed- 
center type. The illustration shows 
one of these heads intended for light 
work. For heavy duty, the case of 
the head is clamped to the quill of 
the drilling machine to prevent ro- 
tation. 

The case is made of cast iron, al- 
though it can be made of aluminum, 
if desired for use on very sensitive 
machines. Each drill spindle with 
ts driving gear is made of one piece 
f chrome-nickel steel, the gear hav- 
ng stub teeth. The spindles run in 
rronze bearings, ball bearings being 
ised to take the end thrust. It is 
laimed that the drills will break 
efore any damage can occur to the 
iead, since it is amply strong. By 
sing a friction chuck with the head, 

ultiple tapping and stud-setting can 
e done. 

The head can be furnished with 
ny desired number of spindles to 
old drills up to 1 in. in diameter. 





ROBBRTS MULTI- 


PLE -SPINDLE 
FIXED - CENTER 
DRILL HEAD 


will be protected from corro- 
sion for a long time after the 
application. It is also claimed that the compound is safe 
to use as it will neither burn nor explode 


MACHINE 


Eisler Coil-Winding Machine 

Charles Eisler, 159 Clifton Ave., Newark, N. J., has 
brought out the winding machine shown in the accom- 
panying illustration. The machine is intended for 
winding the filament coils for gas-filled incandescent 
lamps and it is claimed that it is capable of winding coils 
from 25 to 900 turns per inch for lamps of 15 to 1,000 
watts. The mandrels used are from 0.003 to 0.035 in. in 

















EISLER COIL-WINDING MACHINE 


diameter and can be dissolved in acid after completio: 
of the coil. Coils can be wound close or with any desired 
spacing. The speed of the machine is from 500 to 3,000 
r.p.m. according to the size of the filament to be wound 

It is claimed that coils of 5,000 ft. in one length can 
be wound and that the filament can be electrically heate« 
to a cherry red during the winding. 


Iron Production in Southeast 


Companies operating furnaces in the Birmingham dis- 
trict report that cancellations have virtually ceased, and 
that orders still retained will warrant steady operation 
of the furnaces during the remainder of the present 
vear, and into the early part of 1921. The market con- 
tinues to experience a lull so far as buying is concerned, 
but operators feel certain business will experience con- 
siderable stimulus immediately after election. October 
pig iron production wil lexceed that of September. 
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Progress on the Safety Code Head and Eye Protection—Bureau of 
> : Standards 
Program Paper and Pulp Mills—National 
iderable pro Ss Ni cen made Safety Council 
fram of ower Presses National Safety 
by . Council 
under ressure Vessels, Non-fired—Ameri- 
procedure of in Society of Mechanical Engi- 
Standards neers 
Vechanical — Ameri- 
Refrigerating Engi- 


Machinery Interna 

sociation of Industrial Ac- 

and Commissions 

tional Workmen’s Com 
Service Bureau 

Eye Protection Code 

ted, and the sponsor, 

Standards, has sub 

the main committee 
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The Warner & Swasey 
Observatory 

Columbus Day, Oct. 12, there was 
ed in Cleveland the observatory 
ted to the Case School of Applied 
by Messrs. Warner & Swasey, 
known to both machiné-tool users 
and to scienti s the world ove Che 
new observat stands on a high spot 
believed t former shore line of 
ke Erie, and is provided with the 
latest and improved equipment. 
Mr. Swasey in a _ presentatio1 d 
‘ audience the 

ith whe 

in contact, 
makers of 


father and 


atory as an aid 
prominent part 

& Swasey Co. has 
yment. Mr. Warner, 
remarks, presented 
tory, which were 

by the president, 
by an extremely 
Dr. W. W. Camp 
ck Observatory, 

he practical as 
y rendered to 
T. Wilson, the 
School, ther 
»bservatory and 
uvgestions as 
ixht be made of 
munity and to 


but “nother « 
by bhilders of 
ut them, w 


September Exports $28,000,000 
Over August 

With increased exports and decreas¢ 
imports, the balance of trade in favo 
of the United States for the month « 
September w4a® ,nearly four times 
great as August 

The August figures, showing a slum; 
in exports and a marked increased 
imports, resulting in a balance of tra 
favorable to the United States of on 
$65,000,000, caused alarm among pr 
tectionists, who feared an influx « 
cheap foreign goods under existi 
tariff schedules and consequent inju 
to American industries. 

Statistics for the month of Sept 
ber, howevs r, which were made pub 
Oct. 25 by the Bureau of Foreign ar 
Domestic Commerce, show that in Sep 
tember the favorable balance of trad 
jumped to $243,000,000. Exports 
creased $28,000,000 over August, w 
imports decreased $150,000,000. 

While showings an increase over t 
low mark of August, exports in S« 
tember were still considerably bel 

als of most months of the } 
1 ‘and a half. With the single ex 
tion of August, the exports wer: 
lower ebb in. September than ir 
month since gepte mber, 1919. Imp 
were lower @han in any month s 
August, 1919% 

Exports t_ September, 1920, 
valued at $606,000,000. as against $57> 
000,000 in August and $651,000,000 
July Exports in September, 19] 
when the total was less, with two « 
ceptions, than any month of either 19 
or 1920, amounted to $595,000,000 
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Youngstown Pressed Steel Co. 
Moves to Warren, Ohio 

office of the Youngst« 

“i Steel Co. is now establishes 
Ohio, having been moved f 

ring the last week 

lox ited in the 

which cost appr 

; on dollars and co 

Six acres I or Space. This buiid 
embodies the last word in modern 
shows careful attention 


lesigned to make 


e work is a_ pleasure,’ 


logan adopted by the company. 
Among the changes in organizat 
are the following: C. A. Morrow, 
pointed sales manager of pressed st 
department, formerly assistant n 
ager, Chicago office of the Sharon St 
Hoop Co.; A. €. Snyder, appointed 
sistant to C. W. Dickinson, sales m 
ager of fireproofing department, 
merly in the Eastern sales depart: 
of the Universal Portland C« ment ¢ 
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Estimated Demand for Spark A. Steinmetz, all prominen in the The Situation of the German 
Plugs in 1920 aeronautic field in the war, are among Machine- ‘Idine aR 
1 } , 7 art 1 a? ie i those who have registered in the sec ; fac hine Building Industry 
The number of spark plugs required ¢joy 
for new equipment and replacement on $< future of the German machine-bu } 












A very pessimistic picture of the near 


‘ ears, trucks, tractors, etc. has been ° nf . re Indust i lrawnat 

* P ’ ’ . F . oo ie ‘ P 1\adustry was ari nat the recent 
caleulated with considerable care by Railroad Electr ification N ight at meeting of the German Machine-Bu 
the research department of the Class the Engineering Societies ing Association. “The industrv ] 


Journal Co. Individual specification Building eliminate all waste of energy, labon 
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Numerous shops have not received a 
single order several months. 
Working hours have been cut down to 
82 and 24 hours per week. The shops 
are compelled to manufacture for stock 
and those financially unable to do so, 
have no option but to close down en- 
tirely. The number of unemployed 
workmen is increasing rapidly, making 
the situation so serious that the gov- 
ernment will shortly be compelled to 
take matters in hand 


— ——__—_ 


Society of Industrial Engineers 
To Convene in Pittsburgh 

The national convention of the S. L. 

E. will be held at Pittsburgh, Pa., on 
Nov. 10, 11 and 12. The meetings will 
be held in Carnegie Music Hall, which 
has a seating capacity of 2,000. A 
cordial invitation is extended by the 
society to every one interested. 

The following is a partial list of the 

topics on the program: 

The Need for Industrial Education; 

Training Industrial Engineers Within 
the Organization; 

Methods for Training 
Men; 

College Training for Industrial Engi- 
neers; 

Educational 
Men; 

Analyzing Industrial Educational Re- 
quirements; 

Training Shop Employees; 

Training Foremen; 

Training Personnel Administrators 
as a Solution of the Labor Prob 
lem: Illustrated; 

The Value of Morale in Industry and 
Means of Developing It; Illus 
trated; 

Training the Office Force; 

Training Managers to Apply 
ness Principles; 

The Part of Psychology and Psychi 
atry in Industry; 

Some New Factors in 
Education; 

European Industrial Conditions, etc 

Duringthe convention there will be a 

series of special group luncheons and 
dinners at the Hotel Schenley for edu- 
cators, industrial engineers, personnel 
directors, production managers, cost 
accountants, etc. Programs may be ob- 
tained from the S. I. E. business office, 
South LaSalle St., Chicago 
——-—> 


New Ships for Southeast Steel 
Mill Products 

The Chickasaw Shipbuilding and Car 
Co. will launch early in November the 
sixth 10,000-ton freighter 
built in the company’s yards at Mobile, 
Ala. Fourteen of these ships are to 
be built for overseas trade. It is prob- 
able that all of them will carry on their 
initial cargo Birmingham _ steel-mill 
products. Two of the first five ships 
built carried steel products from the 
Birmingham district to Rotterdam, and 
two others carried similar cargoes to 
China and Japan. The Montgomery 
City, the fifth of the ships launched, is 
being equipped for its maiden 
voyage. 
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Cutting a 44-Inch Riser 


Heavy cutting with the oxy-acetylene 
flame has become so common that to- 
day nothing short of a super cut at- 
tracts particular notice. A real super 
cut was made recently in the plant of 
the National Car Coupler Company at 
Attica, Ind., when a cutter operating 
an Oxweld blowpipe tackled a 44-in. 
(square) steel riser. The cut was ren- 
dered more difficult because of the up- 
right position of the riser, which neces- 
sitated a horizontal cut. If the riser 
had been horizontal and the cut vertical 
the operation would have been much 
simplified. To offset this difficulty the 
operator resorted to first cutting the 
corners of the riser so as to reduce 





CUTTING THE 44-INCH RISER 
the uncut section to a smaller 
square. This operation was repeated 
until the remaining stem could be eas- 
ily cut through. The equipment con- 
sisted of the Oxweld cutting blowpipe, 
Linde oxygen and Prest-O-Lite dis- 
solved acetylene. 

In this manner it would appear that 
there is no limit to the thickness of 
steel that can be cut with the oxy- 
acetylene torch, as the operation of 
slicing off angles can be carried to any 
desired extent so long as access to the 
metal with the cutting flame is pro- 
vided. With the injector type of blow- 
pipe the “reach” of the flame enabled 
the operator in this instance to carry 
out the work by simply directing the 
jet through the initial kerf. 

— + 


Meeting of the Industrial Cost 
Association 

The Industrial Cost Association (for- 
merly the Industrial Cost Accountants 
Association) held a meeting in the 
office of the Westinghouse Air Brake 
Co. in New York, recently. The follow- 
ing men were elected members of the 
board of directors: Spencer M. Duty, 
president, National Paving Brick Manu- 
facturers Association and president, 
Medal Paving Brick Co., Cleveland, 
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Ohio; W. E. Hundley, auditor, Mesta 
Machine Co., West Homestead, Pa.; W. 
H. Moore, secretary, Gulf States Steel 
Co., Birmingham, Ala.; G. K. Wilson, 
assistant secretary, Sullivan Machinery 
Co., Chicago, III. 

Walter Rautenstrauch, professor me- 
chanical engineering, Columbia Uni- 
versity, and director, Brunswick Refrig- 
erator Co., had been elected a member 
of the board on Aug. 24. The other 
members are the four officers of the 
association, M. F. Simmons, president, 
General Electric: Co., Schenectady, 
N. Y.; C. H. Smith, first vice president, 
Westinghouse Air Brake Co., Wilmerd- 
ing, Pa.; Roland H. Zinn, second vice 
president, Tanner’s Council, New York 
City; A. A. Alles, Jr. secretary- 
treasurer. 

It was decided that the association 
should immediately organize local sec- 
tions, giving first attention to those 
cities and towns in which its present 
members were located. 

The objects of the Association and 
the requirements for membership are 
explained by the following extracts 
from its constitution and by-laws: 


To encourage the interest of manu- 
everywhere in accurately deter 
mined costs (b) To standardize account 
ing and cost terminology; to so far as 
practicable simplify cost accounting; and 
to adopt standard governing principles 
(c) To educate the members in the complex 
economic problem of industry; and to dé 
velop, improve and extend the use of charts 
and other forms of statistics that graphic 
ally portray cost data of vital importanc: 
to management. (d) To assist standardiza 
tion committees of trade associations ir 
establishing uniform accounting and cost 
practices, and to encourage the interchang: 
of average cost experiences among manu 
facturers who are members of trade asso 
ciations, thereby making possible the elim 
ination of unintelligent competition. (e) To 
provide by general meetings, and through 
local sections for the discussion of cost 
problems and the interchange of ideas; and 
(f) To act as a clearing house in dis 
tributing to all members the development 
in cost practices to the end that uniformity 
once established may be maintained 

Section 1 Membership in the associa 
tion shall be limited to executives of indus 
trial corporations, firms, and trade associa 
tions; those executives who use cost data 
or encourage others in its use; and thoss 
who control, or are permanently and ac 
tively engaged in the executive supervisior 
of costs accounting of corporations, firms 
or trade associations 


(a) 
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Hewes-Phillips Plant Sold 
at Auction 

The entire plant of the Hewes & 
Phillips Iron Works, manufacturer of 
machine tools and Corliss type steam 
engines, was sold at public auction on 
Oct. 11 and 12, at the factory, Ogden 
and Orange Sts., Newark, N. J. 

Included in the sale with the machine 
tools and machine-shop equipment was 
100 tons of bolts and nuts and al! th 
small tools and attachments carried i: 
stock. Jessops tool steel was sold a 
15 cents a pound. Round iron stoc! 
brought 70 cents a hundred pounds an 
square and angle iron, one dollar 
hundred pounds. One Bullard engin 
lathe, 16 x 8 in., brought $85 and othe: 
lathes were sold for $175 and upward. 

A Farrel Foundry 15-ton air cran 
went for $550 and an electric cran 
with the same capacity brought $400 

Reamers, milling cutters, chucks an 
other milling attachments sold for one 
third of current prices. 
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Fall Meeting of the American 
Gear Manufacturers’ 
Association 


Opinions differ among the members 
of the American Gear Manufacturers’ 
Association as to the suitability of the 
Lake Mononk Mountain House for fall 
conventions. They met at the beautiful 
Ulster County resort on Oct. 27, 28 and 
29. Some were enthusiastic about the 
magnificient mountain scenery and the 
gorgeous autumn foliage but there 
seemed to be more whose pleasure was 
spoiled by the local prohibition laws 
against dancing, cigarettes, cards and 
the demon rum. Conditions for a suc- 
cessful business meeting could hardly 
have been improved upon as nothing 
was seen of the sun, and rain kept the 
members indoors most of the time with 
nothing to do but attend the sessions. 

Papers were read by P. G. Agnew of 
the American Engineering Standards 
Committee and Calvin W. Rice of the 
A. S. M. E. on “Standardization”; by 
C. L. Collins, II, a past president of 
the Electric Power Club, on “Industry 
Organization,” and by Christopher 
Haigh of the General Electric Co. on 
“Machine Rate Methods of Distributing 
Expense.” They were well received and 
aroused much instructive discussion. 
The rest of the business sessions were 
devoted to reading and discussion of 
the reports of the various committees 
and sub-committees. 

An informal banquet was served by 
the hotel staff on Thursday evening and 
was to have been featured by an 
address by Chas. W. Woodward, vice 
president in charge of personnel of the 
Hydraulic Pressed Steel Co. Mr. Wood- 
ward was unable to be present but his 
absence was more than made up for by 
the program of informal stunts directed 
by G. L. Markland, Jr., of the Philadel- 
phia Gear Works. 

The next meeting of the association 
is to be held in Cincinnati. For the 
benefit of all the members and par- 
ticularly those who failed to attend this 
session it was decided to have the sec- 
retary issue a bulletin telling of the 
occurrences at the meeting. The first 
bulletin is to be followed by others as 
the occasion warrants. 

Taking into consideration the present 
unsettled business conditions, and the 
relative inaccessibility of the Mohonk 
Lake the meeting was well attended. 
Nearly two-score ladies were also in 
evidence. 

Reports of the following committees 
were presented: Reports of the Secre- 
tary—F. D. Hamlin; Report of the 
Treasurer—F. D. Hamlin; Report of 
the Membership Committee—G. L. 
Markland; Report of Public Policy 
Committee—H. E. Eberhardt, chair- 
man; Report of Entertainment Commit- 
tee—C. F. Goedke, chariman; Report of 
Publicity Committee—J. C. McQuiston, 
chairman; Report of Legal Committee 
—J. E. Gleason, chairman; Report of 
Library Committee, E. W. Baxter, 
chairman; Report of Labor Committee 
—J. B. Foote, chairman; Report of A. 
G. M. A. Sectional Committee of the 


American Engineering Standards Com- 
mittee—B. F. Waterman, chairman; 
Report of the General Standardization 
Committee—B. F. Waterman, chairman; 
Spur Gear Commiteee—F. E. Eberhardt, 
chairman; Bevel and Spiral Bevel Com- 
mittee—A. C. Gleason, chairman; Com- 
mittee on Worm Gears and Spirals, J. 
C. O’Brien, chairman; Inspection Com- 
mittee—E. J. Frost, chairman; Sprocket 
Committee—C. R.. Weiss, chairman; 
Hardening and Heat Treating Commit- 
tees—R. L. Dodge, chairman; Composi- 
tion Gearing Committee—John Chris- 
tensen, chairman; Herringbone Gear 
Committee—A. F. Cooke, chairman; 
Committee on Gears and Pinions— 
Electric Railways and Mine—W. H. 
Phillips, chairman; Keyway Committee 
—H. J. Eberhardt; Report of Commit- 
tee on Uniform Cost Accounting—J. H. 
Dunn, chairman; Report of Commercial 
Standardization Committee—C. E. Cro- 
foot, chairman. 
-_—<_>—_—— 


Situation in German Steel Market 


The stagnation of business has con- 
siderably eased the situation in the 
German iron and steel market and has 
lately resulted in an all-round reduction 
of iron and steel prices for raw and 
semi-finished products. Scrap, which 
was at its highest point in March at 
2,100 Marks, is now freely offered at 
500 Marks and still the supply overlaps 
demand. 

The prices for semi-finished prod- 
ucts, which were at their highest point 
in May, have now returned to the level 
of February. 

As Germany is now mostly dependent 
on foreign countries for the supply of 
iron ore, the prices will naturally move 
in accordance with the fluctuations of 
the exchange. The only stabilizing fac- 
tor in this respect is the scrap which 
still forms a large part of the furnace 
supplies. The supply of scrap is by no 
means exhausted and is considerably 
helped now by the scrapping of war 
material which is now taken in hand 
vigorously. Lately over 500 airship 
sheds and aero-dromes estimated to 
contain over 300,000 tons of steel have 
been designated to be scrapped. There 
are still huge stores of ammunition, 
rifles and ordnance in the country which 
the Reparation Commission will soon 
put on the scrap market. Consequently 
the German industry can to some extent 
draw raw material still from home 
resources. 

—\¥_>—— 


The new Ryan-Bohn Foundry at 
Lansing, Mich., has been completed and 
was placed in operation on Sept. 27. 
The president of the company is Ed- 
ward Ver Linden, who is also president 
and general manager of the Olds Motor 
Works. D. J. Ryan is vice president 
and general manager. Mr. Ryan is also 
president and general manager of the 
Allyne-Ryan Foundry Co., Cleveland, 
and of the D. J. Ryan Foundry Co., 
Detroit. E. C. Shields, a Lansing attor- 
ney, is secretary, and A. P. Vreeland, 
formerly with the Mitchell Motors, is 
general superintendent. 
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Indiana te Start an Industrial 
Extension School 


The first step toward the start of ex- 
tension work in Indiana _ industries, 
similar to that done for the farmers of 
the state by Purdue University, was 
taken recently by representatives of 
Indianapolis manufacturers and _ uni- 
versity men at a dinner and meeting 
at the Chamber of Commerce. 

W. E. Stone, president of Purdue; 
Dr. A. A. Potter, dean of the school of 
engineering, and George H. Shepard, 
head of the industrial engineering and 
management department and the in- 
structor of the course to be given here, 
spoke on the needs of extension work 
and the ways in which the university 
could co-operate with the manufac- 
turers. Arrangements were made for 
the first course, a training school for 
foremen, which will be established here. 

Dr. Stone spoke of the ways in which 
agriculture in the state has been aided 
by the combination of teaching, re- 
search and extension work, and he 
stated that all that has been accom- 
plished for agriculture is possible for 
the other industries of the state. The 
engineering schools have been brought 
to a high standard of instruction, Dr. 
Stone asserted; scientific research was 
inaugurated by the establishment of 
the engineering experiment station 
three years ago, and now Purdue plans 
to complete the program by establish- 
ing extension schools for manufac- 
turers. 

The course will cover’ thirty-one 
periods, and will be divided under the 
following heads: “Setting Shop Stand- 
ards,” “The Relation of Product to 
Plant Efficiency,” “Plant Layout,” 
“Shop Planning and Dispatching, or 
the Routing of Work,” “Cost Systems,” 
“Organization,” “Fair Deal,” “Devel- 
opment of Morale,” “Handling Men,” 
“Improvement of Methods,” “Incentive 
System of Wage Payments.” 

Stanley Zweibel, of the Nordyke & 
Marmon Co., read letters concerning 
the work in Wisconsin and Pennsy]l- 
vania. A discussion followed. W. D. 
Oakes was in charge of the meeting. 

——~——_—_—— 
Mack Co. Increases Capital to 
Expand Factory 


At the annual stockholders’ meeting 
of the Mack Manufacturing Co., Ltd., 
of Houston, Tex., the capital stock was 
raised from $500,000 to $2,000,000. The 
extra capital is to be used to build 
additions and install more equipment in 
the modern re-enforced concrete plant 
at Houston, which consists of a large 
foundry, both steel and gray iron, a 
well appointed forge shop and a 
machine shop, where a most up-to-date 
line of oil field supplies is manufac- 
tured. A branch factory, modern in 
every respect, is also to be built in 
either northern Texas or Oklahoma, 
probably in Dallas, Tex., for the manu- 
tacture of cable tool equipment. J. O. 
Mack is president and general man- 
ager; H. L. Sadler, secretary; Charles 
R. Edwards, plant superintendent. 
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Condensed-Clipping Index of Equipment 


Forges, Rivet, Oil-Puel, Portable 
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Aug. 20, 1918 
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Drilling Machine, Beneh 


Drill Heads, Multiple-spindl Adjustable 
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By Charles 


The Lecomotive Up To Date. 
ninety-three 


McShane Eight hundred 
6 x 8-in. pages, 378 illustrations 
Bound in black cloth boards Pub- 
lished by Griffin & Winters, Chicago 


This is a revised edition of the book first 
issued in 1899 The new matter brings it 
up to date, and together with the old, forms 
a book that covers the field in a way to 
make it valuable as a reference and study 
book for the practical railroad man and 
student Plain, common-sense language is 
used which is readily understandable to 
anyone who can read English Special 
articles were prepared for the book by ex- 
perts of the American Locomotive Co., 
Baldwin Locomotive Works, Westinghouse 
Air Brake Co. and others A 22-page. 
cross-reference index makes it easy to find 
any subject treated The various di- 
visions deal with a history of the locomo- 
tive locomotive valves, the Allen slide 
valve, balanced valves, other valve types, 
valve gears, link motions, shop practice re- 
garding link motion, valve setting, accidents 
to locomotives, power reverse gears, boilers, 
stokers, boiler fittings, injectors, lubricators, 
pop valves, gages, whistles, bell ringers, 
indicators, electric locomotives, machine- 
shop practice and a miscellaneous collection 
of pointers 
By E M Wyatt. 

Righty-six 6 x 9-in. pages, 29 illustra 

tions Bound in blue cloth boards. 

Published by the Bruce Publishing Co., 

Milwaukee, Wis 
For the shop man 


Blueprint Reading. 


who does not read 
blueprints easily, for the apprentice and 
the student, this little book fills a real 
need It is just long enough to be clear. 
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Introduction, Kinds of 


The chapters are: 
Orthographic 


Drawings, The Theory of 
Projection, Meaning of Various Kinds of 
Lines, Foreshortened Lines—Inclined Sur- 
faces—Auxiliary Projection, Scale Drawing 
—Dimensions, Breaks—Representing Draw- 
ings at Broken Sections, Bolts—Screw 
Threads — Machining or Finish, Rivets— 
Structural Steel, Architectural Conventions 
Study of a Set of House Plans, Study of 
the Bench Grinder. 


Industrial Housing. By Morris Knowles. 
Four hundred eight 6 x 9-in. pages, 54 
illustrations. Bound in dark blue cloth 
boards. Published by the McGraw-Hill 
Book Co., 239 West 39th St., New York. 

The author of this book has had wide 
experience in the work of which he writes, 
and for this reason the book is especially 
valuable. He was supervising engineer at 

Camp Meade, Maryland, and also at Camp 

McClellan, Alabama. He also served as 

chief engineer of the passenger transporta- 

tion and housing division, Emergency Fleet 

Corporation, United States Shipping board. 

He is director of municipal and sanitary 

engineering, University of Pittsburgh. 

The book deals extensively with the 
building of homes on a community basis, 
takes up the problems of appropriate plan- 
ning of streets, blocks and lots, and then 
goes into the subjects of parks and recrea- 
tion facilities. Further along the utilities, 
such as drainage, sewerage, water supply, 
gas, electricity, transit or transportation, 
health, sanitation and other subjects are 
discussed, as well as the actual plannng 
and building of houses. The chapter head- 
ings are: Historical Review, Fundamental 

Preliminary Considerations, Selection of 

Site, Development of the Town Plan, 

Streets and Pavements, Water Supply, 

Sewerage and Drainage, Collection and Dis- 

posal of Town Wastes, Gas and Electric 

Service, Houses for Families, Buildings 

Other Than Houses, Administration and 

Supervision of Construction, Management 

of Industrial Towns. 








DOMESTIC EXPORTS FROM THE UNITED STATES BY COUNTRIES, DURING AUGUST, 1920 
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Countries 


Belgium 

C20 hoslovakia 
Denmark 

France 

Greece 

Italy 

Netherlands 

Norway 

Portugal 

Roumania 

Spain 

Sweden 

Switzerland 

Turkey in Europe 
England 

Scotland 

Ireland 

Canada 

Costa Rica 
Guatemala 

Honduras 

Nicaragua 

Panama 

Salvador 

Mexico 
Newfoundland and Labrador 
Trinidad and Tobago 
Cuba 

Virgin Islands of U. 8 
Haiti 

Argentina 

Brazil 

Chile 

Colombia 

Ecuador 

Peru 

Uruguay 

Venezuela 

Chira 

British India 

Straits Settlements 
Dutch East Indies 
French Indo China 
Hongkong 

Japan 

Siam 

Turkey in Asia 
Vustralia 

New Zealand 
Philippine Islands 
British South Africa 
British East Africa 
Madagascar 
Portuguese 
Egypt 


\frica 


otal 


Sharpening 
and 
Grinding 
Machines 


$8,958 


5,677 
6,386 


Other 
Machine 
Tools 


$24,989 


16,476 
155,222 
2,344 
63,514 
1,895 
553 


366,095 
4,950 
4.944 

262,888 


68 
245 


19 
18,979 


"" "23,420 
46 


85 1,708 
1,108 


$972,247 


1,069 
$278,864 





$414,604 $1,242,778 
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Broaching Machines. 
Broach and Machine Co., New London, 
Conn. Bulletin No. 1, eight pages of data 
on the latest models of broaching machines 
put out by this company Several useful 
tables on spline fitting are provided. 

Tools and Toolholders. Armstrong Bros 
Tool Co., Chicago, Ill. Catalog B-20, one 
hundred forty-three 4 x 6-in. pages. A 
complete list of the many types of Arm- 
strong products, including tools, tool- 
holders, rachet drills, drop-forged wrenches, 
clamps, lathe dogs and tool cabinets. Il- 
lustrations of all types and price lists are 
also given. 

Derringer Combination Toolholder. M. H. 
Derringer, 3133 N. 8th St., Philadelphia, 
Pa. Circular describing this latest “All- 
in-One” fixture which is said to take the 
Place of boring toolholder and a _ spring 
toolholder. 

Stewart Furnaces. 
Shaft Co., Chicago, Ill. 
ing and describing the 
the “Stewart” type of 
annealing furnaces. Several 
are introduced. 

Nonpareil Insulating Brick. Armstrong 
Cork Co., Pittsburgh, Pa. A 72-page cata- 
log, beautifully bound and illustrated, con- 
taining a wealth of valuable information 
on high temperature, industrial equipment, 
such as boilers, furnaces, stills, hot blast 
stoves, kilns, etc Formulas, tables and 
specifications concerning the use of fire 
brick in these appliances are also given. 

Chain Hoists and Travelers. Edwin 
Harrington, Son & Co., Philadelphia, Pa 
Catalog “L,” sixty, 6 x 9-in. pages contain- 
ing full descriptions, price lists and illus- 
trations of chain hoists, screw and differ- 
ential hoists, travelers, overhead track 
equipment, traveling cranes, shock springs 
and suspension scales. 

Cincinnati Acme Efficiency. The 
Machine Tool Co., Cincinnati, Ohio. Vol- 
ume 1, a new thirty-page catalog cover- 
ing the more recent developments of Acme 
products, flat turret lathes, screw machines 
and turret lathes. Each of these types is 
fully described and illustrated, and specifi- 
cations and working details are furnished. 

“Multi-Cuttings.” R. K. LeBlond Machine 
Tool Co., Cincinnati, Ohio. Catalog, thirty- 
four 54 x 8-in. pages, describing the latest 
models of multi-cut lathes produced by this 
company. Full specifications, illustrated by 
half-tones and line cuts, are given for each 
machine. 

Cost Cutting Tools. 


Chicago Flexible 
Circulars illustrat- 
latest additions to 
heat-treating and 
new models 


Acme 


McCrosky Tool Cor- 
poration, Meadville, Pa. Catalog, No. 7, 
sixty 9 x 6-in. pages, illustrating and de- 
scribing the various McCrosky products in- 
cluding super-reamers, quick change chucks 
and collets, turret attachments for lathes 
and universal lamp brackets. 

A. B. C's. of Refrigeration. Technical 
Products Co., Inc., 501 Fifth Ave. New 
York City. Circular describing the high- 
speed vertical single-acting ring plate va!ve 
compressor. 





1) 


Forthcoming Meetings 


_ 

















The National Machine Tool Builders’ 
Association will hold its 19th annual Fall 
convention at the Hotel Astor, New York 
City, on Thursday and Friday, Nov. 11 and 
12, 1920. C. Wood Walter, care of the asso- 
ciation’s offices at Worcester, Mass., is 
secretary. 


The National Founders Association will 
hold its twenty-fourth annual convention 
at the Hotel Astor on Nov. 17 and 18 
1920. J. M. Taylor, care of the Associa- 
tion, 90 West St., New York, is secretary. 


The Federated American Engineering So- 
cieties will hold its first meeting at the 
Hotel New Willard, Washington, D. C., on 
Nov. 18 to 20 inclusive. 

The 1920 annual meeting of the American 
Society of Mechanical Engineers will be 
held in the Engineering Societies Building, 
29 West 39th Street, New York City, from 
Dec. 7 to Dec. 10. 

The Society of Automotive Engineers will 


hold its annual meeting on Jan. 11 to 13 
inclusive at New York. 
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Condensed-Clipping Index of Equipment 
Patented Aug. 20, 1918 


Attachment, Drilling, Angle for Milling Machines 


Drill and Reamer, Combination 
Purves Manufacturing Co., 408 South Franklin St.. Syracus: 
N. ¥ 


Fastfeed Drill and Tool Corporation, Toledo, Ohio. 


“American Machinist,”’ Oct. 14, 1920 
“American Machinist,”” Oct. 14, 1920 
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The device is shown mounted on a 
universal milling attachment fitted on 
a horizontal-spindle knee-type milling 
machine, the attachment being set at 

















the angle desired. The work is placed 
on the table in the ordinary manner | 
| so that no angular fixture is required 
' The drill is fed directly by the hand 
l lever of the attachment Since the 
operator can thus feel the pressure of 
, : the feed, breakage of the drill is not 
This tool is intended for use with drill jigs, so as to drill and apt to occur. The position of the feed- 
ream at one operation. The reamer section is 0.010 to 0.015 in ing lever can be easily changed, so as 
larger in diameter than the drill. It has four blades, two being to accommodate any shape of work 
formed on the continuation of each land of the drill. The reamer ! A stop is provided, so that it is possi 
blades can be sharpened from the front edge, the same as with ble to drill a number of holes to the 
any solid reamer. The standard reamer diameters vary from 3} same depth. ; 
to 14 in. Either straight or taper shanks of any size can be | 
J 


furnished, the Morse taper being standard. Other sizes can he 
furnished. PE mS : 
Press, Straight-Column, Inclinable, No. 54 Special Grinding Machine, Tool, Self-Contained, Motor-Driven 
Toledo Machine and Tool Co., Toledo, Ohio United States Tool Co., Cincinnati, Ohio 
“American Machinist,” Oct. 14, 1920 “American Machinist,” Oct. 14, 1920 








Ease of starting and total in- 
closure of the motor and control 
apparatus are features claimed by 
the maker. The machine is 
equipped with a 5-hp. shunt-wound, 
adjustable-speed Westinghouse mo- 
tor running at from 1,120 to 1.600 
rpm. on 230-volt direct current 
The push button controls a type 
“C" Westinghouse starter, equipped 
with a speed-adjusting rheostat and 
located in the base of the machine. 
t is mounted on the top of the 
motor so that the workmen will not 
accidentally start the motor. 


The motor of this machine is always 
in a vertical position and the pinion al- 
ways in mesh no matter what the in- 
clination of the press. Specifications: 
Weight as shown, 6,500 Ib Bed, 24 x 23 
in. Bottom of ram, 21 x 194 in. Open- 
ing in bed, 12 x 12 in. Distance between 
housings, 24 m. Stroke, 2 in. Distance 
from bed to ram, stroke down and ad- 
justment up, 13 in. Thickness of bol- 
ster, 3 in. The press is also built with 
the frame arched from front to rear to 
allow a 14-in. opening in the housings 
to permit of feeding stock sidewise. 





















































Shih iin” Me.” dn, a 7 ra | : ae : ae 
Separator, Moisture, for Air Lines | Trip, Pneumatic, Power Press, “Perfection” “Lovejoy” 
Independent Pneumatic Tool Co., 600 West Jackson Blvd., | Tom Brown & Co., 800 Great Northern Bldg., Chicago, Ill 
Chicago, Ill. ] “Ny ve Mae ” , 99 
a oo American Machinist,” Oct. 14, 1920 
“American Machinist,” Oct. 14, 1920 = | _— ‘ ' ° 
| 
~~ | 
. ; : = 
This separator is used for separating moisture 
and dirt from compressed air, especially the air This device eliminates the difficulty of reach- 
used by pneumatic tools. The air enters the | ing for the foot- or hand-trip lever whil 
separator through two pipes and strikes the in- | standing at the front of a power press bal 
side wall or casing tangentially, causing it to j ancing a large steel plate. It consists of a 
revolve rapidly. Centrifugal force throws the en- | working cylinder and valve, and is bolted to 
trained moisture and dirt to the walls, on which | the side of the machine so that the coupling 
they descend to the bottom of the tank, while j on the end of its piston can be attached to 
the--cleaned air passes on to the pipe line. A | the trip lever. The air valve can be operated 
drain is provided at the base for removing the jy by a jerk of a cord This admits air to the 
accumulation of water and dirt. Built in two ; cylinder, raises the piston, and operates the 
sizes. Respective capacities, 150 and 400 cu ft. of + trip mechanism of the machine. Two springs 
air per minute. Face of gage, 3 in. in diameter. ; quickly return the valve and piston to their 
Height, including gage, 31 and 47 in. Diameter of j idle positions 
base, 84 and 124 in. he | 
€ 
. | 
| 
meme eee ee ee ee ee ee —— a a ee ee = ' - -— - 
Air Compressor Outfit, Portable Kegulator, Furnace, Electric-Are 
Black & Decker Manufacturing Co., Towson Heights. Baltimore, Westinghouse Electric and Manufacturing Co., East Pittsburgh, 
Ma, Pa, 
“American Machinist,”’ Oct. 14, 1920 “American Machinist,” Oct. 14, 1920 





Among the claims made for this 
regulator are: High electrode = : "| 
operating speed and close pre- 
cision of regulation with absolute 
freedom from “hunting”; ability 
to incorporate high speed with a 
narrow current zone, due to the 
fact that the electrode speed ta- 
pers from full to zero as the reg- 
ulated current approaches its nor- 
mal value. With small variations 
in current the speed is slow 
| enough to prevent continuous 
| breaking of the are and, at the 

same time, when the solid metal 





This outfit consists of the firm's 
No. 46 electric compressor and a 
40-gal. air reservoir mounted on 
a 3-wheel carriage. An auto- 
matic switch starts the compres- 
sor when the tank pressure drops 
below 160 Ib. and stops it when 
the pressure reaches 200 Ib. An 
automatic unloader is provided 
with the switch. The compressor 
is rated to have a_ volumetric 
capacity of 6 cu.ft. of free air per 
minute and a pressure capacity of 



































200 Ib, The pressure in the re- i j 
- ‘ ° Ss , | or . * > » ‘ 
ducing valve can be adjusted to | begins to cave into thé pools ot 
—s fede te molten metal under the electrodes, 
give a working pressure of 40 to a 6| sufficient speed is availiable to 
80 lb. The outfit is supplied for — _ ee Tig co A 
110- or 220-volt direct current or : y : aieainaian tata Gao See Go. 
110- or 220-volt, 2-phase or 3-phase, 60-cycle alternating current. | 1e electrodes before the time re- 
lay allows the breaker to trip. 
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SHOP MATERIALS AND SUPPLIE 


ZINC SHEETS-~—1 f “ | ‘ ts 7 t RIVETS following quotatior ul illowed 
8 ; Se 














for carload | 2 
\ I ( ( K« 
l ( 5 > 4(y 
( (or ( ( | ) 
. \ t \ re ] a t ! 4 
Cleveland a 15 12 14.7 ! $6.00 ¢ ; 
New York Phin? ; 14 11.50 14 12 . 
( io ~ 14 16.5 \4 | ‘ 7.1 4 





\NTIMON : . inese and Japan brar ncents per] i ton lot 
pot delivery, Mim pad MISCELLANEOUS 


, oe Current One Year 
‘ ork . i> ose ° ° 4.42 uu 
( wo ? 7 1.75 


SEAMLESS DRAWN TUBING 





Cleveland 8 50 y 100 
{ 
OLD METALS—1 llowit ‘ 
: w \ 4 
( 
( \ \ ( ’ 7 7 
( 1 und ] ! 0 17 I | 
Copper, heavy, and wir: l 00 l¢ | 7 | 
Cop | { 10. 14.00 10.0 | 
I 1 47 , 
| i 4 375 7 , 
B he 7.00 50 ( 1 _ 
F2 li 7 ] 
R llow 7 10 6.7 : 
Z 4 pa 
ALUMINUM I t rom wart ! t pl LONG TERNE PLAT! 
t Dn , 
\ ( ( 
| ) 
$33 $30. 00 $ COTTON WASTE 
COPPER BARS ent 
I ind ( ( Ag 
( Aco . - 
15.{ l It. 
: 0 ) ( ) | ) > 5 
( ? 31.00 
( 0.00 ) —- 
7 se WIPING CLOTHS—J A 
BABBITT METAI \\ 
vy \ ( - ( t “00 
( ‘ ( ‘ ; ‘ 435 
; \ Yea 
ic { 0 1) 0) 44 1) ] ih) a 
0 0 ) 19 ) ) SAL SODA ; follo 
} tty ; r i } r ‘ (one Year Ago 
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NUTS LL SULPHUR 
4 it \ { \zo 
‘ { ] { ; 1) 
. ‘ { ‘ Ihila 
\ \ \e ; $ 
1 6 { $s ) $ 5 15 l 
H t x 6.00 ».25 ! 
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6.00 ] ) > 95 ! ) ‘ 
( 6( 1 5¢ | ) :, . e . 
~ i . ismaller, l t I ) 18 17 
‘ \ _ 
i } ) FIRE CLAY—1 ' 
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zt tin. and smaller 20 ? ? LINSEED Olf 
I a sel a tn | ) 2 10 
os { 
WASHERS—Fr , ( 
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Ont., Wilton Grove—The Middlesex Milk 
Producers, R. R. 2, J. C. Nichol, Pres.— 
machinery and equipment for its London 


plant. 
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NEW ENGLAND STATES 


Conn., Bridgeport—P. Esposito, 420 North 


Ave., will soon award the contract for the 
construction of a 1 story, 40 x 80 ft. and 
10 x 10 ft. garage on North Ave Esti- 
mated cost, $10,000. J. L. Vannucci, 1024 
Main St., Archt. 

Conn., Hartford—The Bd. of Contract 
and Supply has awarded the contract for 
the construction of a 2 story, 50 x 125 ft 
machine shop on John St Estimated cost, 
$76,729 Noted July 29 

Conn., Hartford—M. Delaney, 1075 Main 
St., will soon award the contract for the 
construction of a 1 story, 75 x 100 ft. 
garage on Albany Ave. Estimated cost, 
$30,000 F. C. Walz, 407 Trumbull St., 
Archt. Noted Sept. 30 

Conn., Hartford—R. Piccollo, 665 Albany 
Ave., will build a 1 story, 50 x 70 ft. 
garage on Albany Ave Estimated cost, 
$10,000, 

Conn,, New Haven—H. D. Jackson, 1098 


Chapel St., will build a 1 story, 52 x 87 x 
89 ft. garage and service station on Whalley 
Ave. and Blake St. Estimated cost, $25,000 

Conn., New Haven—H. Kasden, 19 Howe 
St.. has awarded the contract for the con- 
struction of a 1 story, 50 x 80 ft. addition 
to its iron foundry on Mill River St esti- 
mated cost, $10,000. 

Conn., New Haven—The New Haven 
Dairy Co., 201 Hazel St., has awarded the 
contract for the construction of a 2 story, 
70 x 150 ft. garage on Hazel St. Estimated 
cost, $80,000. 

Me., Auburn—The Darling Automobile 
Co., 15 Turner St., will soon award the con- 
tract for the construction of a 1 story, 80 x 
100 ft. garage and service station on Frank- 


lin St. Estimated cost, $40,000. H. S&S. 
Coombs, 11 Lisbon St., Lewiston, Archt. 
Mass., Bostor—The Amer. Can Co. 120 
Bway.. New York City. plans to build a 1 
story factory flere. Estimated cost, $250,- 
000. Private plans. 
Mass., Lynn—The General Electric Co., 


awarded the contract for 
the construction of a 1 story, 160 x 300 ft. 
addition to its factory. Estimated cost, 
$150,000. Noted Oct. 21 

Mansfield—The S. W. 
dies and 


84 State St., has 


Card Mfg. 
taps, has 
its fac- 


Mass.,, 
Co., manufacturers of 
awarded ‘the contract for altering 
tory Estimated cost, $25,000. 

Mass., Marboro—The Standard Oil Co. of 
New York, 50 Congress St., Boston, will 
build a 1 story garage on Maple St., here. 
Estimated cost, $18,000. 

Mass., Millbury—P. Lynch, Elm 8St., plans 
to build a 1 story garage on Elm St. _ Esti- 


mated cost, $15,000. S. H. Pilcher & Co., 
44 Front St., Worcester, Archt. 
Mass., Somerville (Boston P. O.)—The 


Amer. Tube Wks., 440 Somerville Ave., has 
awarded the contract for the construction 


of a 14 story addition to its drawing mill. 
Estimated cost, $75,000. Noted Oct. 14. 
Mass., Worcester—T. Smith & Co., 288 


Grove St., has awarded the contract for the 
construction of a 1 story, 34 x 62 ft. fac- 
tory for the manufacture of bolts, etc. Es- 
timated cost, $12,000. Noted Sept. 24. 
STATES 


MIDDLE ATLANTIC 


N. Y., Buffalo—The Buffalo Steel Car Co., 
122 Fidelity Bldg., has acquired a 40 x 60 
ft. building adjoining plant on Walden Ave., 
and plans to equip same as machine shop. 
R. H. Parks, Pres. 

N. ¥.. New York (Borough of Brooklyn) 
—The Brownsville Assn., c/o S. Millman, 
Archt., 26 Court St., will build a 1 story, 
100 x 100 ft. garage on Rockaway Ave 
Estimated cost, $35,000. Work will be done 
by day labor. 

N. ¥.. New 
-Shapiro & 


(Borough of Brooklyn) 

Murick, 
New York 
factory on 


York 
Aronson, c/o 
Archt. and Engr., 772 Bway., 
City, will build a garage and 
Glenmore Ave. 

N. Y¥., New York (Borough of Bronx)— 
B. Smith c/o Dunnigan & Crumley, Archts. 
and Eners., 394 East 150th St., will build 
a 1 story, 20 x 150 ft. garage on Citv Island 
Ave. and Ditmas St. Estimated cost, 
$30,000, 

N. Y., New York (Borough of Manhattan) 





©. J. Mayer, 2085 5th Ave., will build a 
r 50 x 150 ft. garage on Park Ave 
nd 173d St. Estimated cost, $30,000. 
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N. Y., Rochester—The Rochester Castings 
Corp. will soon award the contract for the 


construction of a 1 story, 120 x 400 ft. 
factory. J. Cc. Ancona, 305 Cutler Blidg., 
Ener. 


Pa., Johnstown—W. E. Oaks, 919 Frank- 
lin St.. has awarded the contract for the 
construction of a 2 story. 50 x 120 ft 
garage and office building. Estimated cost, 
$27,000. 

Pa., Pittsburgh—The 
ble Iron Co., 57th St. 
River, plans to build a 202 x 322 ft. foun- 
dry. Estimated cost, $500,000 F. Chase, 
645 North Michigag Ave., Chicago, Arch. 

SOUTHERN STATES 

La., New Orleans—The Amer. Can Co., 
120 Bway., New York City, plans to build 
a factory here Estimated cost, $250,000 
Private plans 

La., New Orieans—The Peer Garage, 313 
South Rampart St., G. W. Christman, Prop.. 
catalogs and prices on drill presses 12 in. 
lathe, and auto tools 

N. C., Greensboro 
Iron Co. will build an 80 x 


Pittsburgh Mallea- 
and the Allegheny 





The Carolina Steel and 
180 ft. foundry. 


Estimated cost, $25,000. 
MIDDLE WEST 

Ill. Chicago—The Alemite Die Castings 
& Mfg. Co., 34 West Chicago Ave., has 
awarded the contract for the construction 
of a 1 story, 150 x 270 ft. factory on Wash- 
tenaw and Belmont Aves Estimated cost, 
$150,000. 

Ill., Chicago——-The Mem Motor Corp.,. c/o 


Dubin & Eisenburg, Archts., 139 North 


Clark St., has awarded the contract for 
the construction of a 1 story, 50 x 170 ft. 
auto sales and service building on Michi- 
gan Ave. near 3lst St. Estimated cost, 
$25,000. 

Ind., Scottsburg—The Interstate Pub. 


Service Co., 510 Bd. of Trade. Indianapolis, 
is having plans prepared for the construc- 


tion of shops and car barns here. Esti- 
mated cost, $300,000. Private plans. 
0., Cleveland—J. Babin, 27 Superior 


Ave., is having plans prepared for the con- 
struction of a 2 story, 60 x 120 ft. garage 
and commercial building on Superior Ave. 
and East 105th St. Estimated cost, $100,- 
000. N. Petti, Williamson Bldg., Archt. 

0., Cleveland—The Cleveland Tractor 
Co., Lamb Ave., has awarded the contract 
for the construction of a 1 story, 24 x 70 
ft. addition to its factory. Estimated cost, 
$10,000. 

0., Cleveland—C. B. Dawson, 4314 Payne 
Ave., steel contractor, plans to build a 1 
story factory. Estimated cost, $20,000. 


0., Cleveland—P. DeLorenzo, 303 Penn 
Sq. Bldg., will build a 1 story, 30x50 ft. 
garage at 2501 East 29th St. Estimated 


cost, $10,000. 
O., Cleveland—The Laundryette Mfg. Co., 


manufacturer of washing machines, 1190 
East 152d St... plans to build a 1 story, 


30 x 52 ft. garage. Estimated cost, $10,000. 
Private plans 

0., Cleveland—G. Zellers, Jr., 5803 Wood- 
land Ave., manufacturer of furnaces, has 
purchased a site at 1767 East 12th St., 
and plans to build a 1 story work shop and 
office building. 

0., Dayton—The Computing Scale Co., 
Hoffman Ave., has awarded the contract 
for the construction of a 5 story factory for 


the manufacture of scales. Estimated cost 
$150,000. 

Wis., Amery—The Amery Auto Co. has 
awarded the contract for the construction 
of a 50 x 150 ft. garage. 


Wis., Jackson—The Meehan Mfg. Co., 709 


M. & M. Bidg.. is having preliminary plans 
prepared for the construction of a 1 story, 
80 x 100 ft. factory, on Main St., for the 
manufacture of farm lighting plants Cost 
between $50,000 and $100,000 A. E. Mit 
terhauser, 51st St.. Milwaukee, Archt 


Wis., Kaukauna—Molock Co. has awarded 
the contract for the construction of a 
story. 80 x 200 ft. foundry and machine 


shop Estimated cost $100,000. 

Wis.. Kenosha—D. Nelson, 71 Victoria 
St.,. has awarded the contract for the con- 
struction of a 2 story, 50 x 62 ft. garage. 
Estimated cost, $11,000. 


Wis., Milwaukee—M. L. Popp, 1344 Natl 


Ave., is building a 1 story, 30 x 130 ft. ad- 
dition to his garage. Estimated cost, 
$10,000, 

Wis., Oconomowoce—W. S. King is hav- 


ing plans prepared for the construction of 
a 1 story, 60 x 90 ft: garage and salesroom. 
Estimated cost, $20,000. Parkinson & Dock- 
endorff, LaCrosse, Archts. 

Wis., Schleisingerville—Zwebell Bros. Co. 
will soon award the contract for the con- 
struction of a 1 story, 60 x 150 ft. factory 


Ry 6g 


on Main St., for the manufacture of vulcan- 
izing outfits. Estimated cost, $100,000, 
Judell & Bogner, 415 Milwaukee St., Archts 

Wis., Sheboygan—The Optenberg Iron 
Wks., 7th and Clara Aves., will build black- 
sfiith and machine shops. 

Wis., Sheboygan—The South Side Garage 
Co., South 12th and Indiana Sts., will soon 
award the contract for the construction of 
a garage on Indiana St Estimated cost, 
$75,000. Private plans. Noted Sept. 16. 


WEST OF THE MISSISSIPPI 
Kan., Baxter Springs The Murdock 
Hardware Co., has had plans prepared for 


the construction of a 1 and 2 story, 50 x 
110 ft. manufacturing plant and office build- 
ing along the tracks of the Frisco R.R. 
Estimated cost, $15,000. A. C. Callin, 413% 
Bway., Pittsburgh, Archt 

Kan., Pittsburgh \ L. Lamar, 1029 
Kast 8th St., will receive bids until Nov 
15, for the construction of a 1 story ma 
chine shop and factory at 1031 East 8th 


the manufacture of automobile 
trucks. Estimated $12,000. 

Minn., Little Falls—L. P. Pancratz & Co. 
plans to remodel tin shop 

Mo., St. Louis—The St. Louis 
‘ . ; 
Clarence and Bulwer Sts... will 
story, 160 x 160 ft. factory, at 
Bway 


st., tor 
cost, 


Screw Co., 
build a 1 
6912 North 


Tex., Dallas—The Mack Mfg. Co., Hous- 
ton, is having plans prepared for the con- 
struction of a factory here, for the manu- 
facture of cable tools Estimated cost, 
$1,000,000. 

fANADA 


Strathroy—The Andrews 
build an addition to its 


Ont., 
plans to 


Wire Co 
factory. 


Estimated cost, $60,000. 
Ont., Toronto—The Northern Aluminum 
Co., Sterling Rd., has awarded the contract 


for the construction of a 
Estimated cost, $200,000 
Que., Montreal — The 
Garage Co., Ltd., will soon 
the construction of an 
garage Estimated cost, 


plate mill here 


Mountain Street 
receive bids for 


addition to its 
$100,000 





General Manufacturing 








NEW 

Mass., Boston—K. J 
80 Batterymarch St., will soon award 
contract for the construction of a 2 
30 x 60 ft. addition to 


ENGLAND STATES 


Quinn & Co., Inc., 
the 
story, 
its factory for the 


manufacture of shoe polish Cost, $18,000 
and $20,000. Private plans. 

Mass., West Medford (Boston P. O.)— 
The Amer. Woolen Co., 245 State St. 308- 
ton, has awarded the contract for the con- 
struction of a plant, on Boston Ave., to re- 


place the one which was recently destroyed 


by fire. Estimated cost, $250,000. 

Mass., Worcester—G. A. Hair, 90 May- 
wood St., has awarded the contract for the 
construction of a 1 story, 30 x 50 ft. dairy 


plant, on Park Ave. Estimated cost, $12,000. 

Mass., Wrentham—The Commonwealth 
of Massachusetts, State School Dept., Bos- 
ton, has awarded the contract for the con- 


struction of a 1 story, 50 x 70 ft. cold 
storage building, at the State School here. 
Estimated cost, $56,000. Noted Sept. 2. 


N. H., Tilton—The General Optical Co., 
Mt. Vernon, N. Y., plans to build an addi- 


tion to its factory here, for the manufac- 
ture of optical goods Woodwell & Lesser, 
501 Sth Ave., New York Ciiy, Archts. 
MIDDLE ATLANTIC STATES 
Md., Baltimore—H B Hearn Co., 41 
South Gay St., plans to build a plant for 
the manufacture of chemical mixtures, ete. ; 
electrically operated to turn out about 25 
barrels of sweeping mixtures daily H. B. 


Hearn, Mer 

Md., Baltimore—The Horn Ice Cream Co., 
146 <Aisquith St., plans to build an _ ice 
cream plant to have a daily capacity of 
20,000 gal., and an ice manufacturing plant 


Pres. and 


to have the daily capacity of 60 tons, on 
Low and Aisquith Sts Estimated cost, 
$300,000 

N. J., Maurer—The Barber Asphalt Pav 
ing Co 233 Bway., New York City, has 
awarded the contract for the construction 
of a 2 story asphalt plant here. 

N. Y¥., New York (Borough of Brooklyn) 
—J. E. Berwind, 1 Bway., New York City, 
has awarded the contract for the construc- 
tion of a story printing plant, on Sands 
St., here. Estimated cost, $50,000 


N. Y¥.. New York (Borough of Queens)— 


The Forest Box & Lumber Co., Long Island 
City, will build a 1 story factory at 420 
Oakland St Estimated cost, $35,000 
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Pa., Philadelphia ! n o., Cleveland— Or n & Hunt, 951 Cedar I 1etow and €C. Kat 
m . may canner 2 stor yi) x \ St iul, Arcl 
Louis—The C 
iD on Sts : 
I mir ng B \r ! ‘ne ract for t const! 
0 St. Bernard 
Vorthinet > ss 12 D 
N Yor ) 
. ~ St. Louis—The T 
r f rddit i to li Nor efferson Avs 
Wis.. Ford du Lac—T! Shebovear cont! t for const 


169 f f 





Pittsburgh 
Tex., Austin—Thi 

. Peon St 

icts 310 ed for 
Estimat ; Bn. E ’ a nee 
63° D 5 000 A. M. | 
Fond du Lac l. Mer 
y Co ( ft. butter ex., Dallas—T 


rm ast 
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. Kewanee 
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You will find— 


The Latest Equipment Bargains 
The Big Business Opportunities 


lhe Best Posttions ’acant 


Lie High-grade. Executives 
The **Live-wtire’’ Operatives 
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The “opportunity center’’ cf this industry 
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